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ABSTRACT
Severa l  s t u d i e s  a t t e m p t in g  to  p r e d i c t  t h e  bond r a t i n g  o f  a 
c o r p o r a t e  e n t i t y  have been conducted in  r e c e n t  y e a r s .  Although 
t h e s e  s t u d i e s  have had l i m i t e d  succ e ss  in  p r e d i c t i n g  th e  a c tu a l  
bond r a t i n g ,  th e  r e s u l t s  have r a i s e d  some i n t e r e s t i n g  and th o u g h t -  
provoking q u e s t io n s  w i th in  t h e  acc o u n t in g  p r o f e s s i o n .
The purpose o f  t h i s  s tu d y  was t o  an a ly ze  th e  bond r a t i n g  
p rocedures  and th e  f a c t o r s ,  q u a n t i t a t i v e  and q u a l i t a t i v e ,  t h a t  a r e  
most l i k e l y  co n s id e red  in  r a t i n g  a genera l  o b l i g a t i o n  bond i s s u e  
o f  a m u n i c i p a l i t y .  An a t t e m p t  was then  made to  develop  a s t a ­
t i s t i c a l  model based on s e l e c t e d  q u a n t i t a t i v e  f a c t o r s  t h a t  would 
d u p l i c a t e  t h e  r a t i n g s  o f  one major  r a t i n g  s e r v i c e ,  Moody's.
The ten  q u a n t i t a t i v e  f a c t o r s  s e l e c t e d  f o r  a n a l y s i s  in  t h e  
s tu d y  were: (1) average  deb t  per  c a p i t a ;  (2) av e rage  f u l l  f a i t h
and c r e d i t  deb t  per  c a p i t a ;  (3) av erage  revenue per  c a p i t a ;  (4) 
average  p e rce n ta g e  o f  f e d e r a l  and s t a t e  a i d  to  t o t a l  r evenue ;  (5) 
average  pe rcen tag e  o f  long - te rm  d eb t  r e t i r e d  to  lo n g - te rm  deb t  
i s s u e d ;  (6)  average  p e rcen tag e  o f  t o t a l  deb t  to  a s s e s s e d  v a lu e  o f  
p r o p e r t y ;  (7)  average  p e rc e n ta g e  o f  t o t a l  deb t  to  e s t im a te d  market  
v a lue  o f  p r o p e r t y ;  (8)  average  p e rce n tag e  o f  u n c o l l e c t e d  t a x e s ;  (9) 
average  p e rcen tag e  o f  w e l f a r e  payments to  t o t a l  r evenue ;  and (10) 
average  p e rcen tag e  o f  p r o p e r ty  t a x e s  t o  t o t a l  t a x e s .  With each 
r a t i o ,  t h e  average  i s  f o r  the  two most r e c e n t  f i n a n c i a l  r e p o r t i n g
p e r io d s  p r i o r  to  th e  r a t i n g  o f  t h e  municipal  bond i s s u e .
The da ta  base c o n s i s t e d  o f  most genera l  o b l i g a t i o n  bond 
i s s u e s  by m u n i c i p a l i t i e s  w i th  a p o p u la t io n  o f  50,000 o r  more and 
w i th  a r a t i n g  in  one o f  Moody's top  fo u r  r a t i n g  c l a s s e s ,  beginning 
in  1976 through 1978. S ince  th e  q u a n t i t a t i v e  f a c t o r s  cover  the  
two immediate y e a r s  p r i o r  to  t h e  r a t i n g ,  the  r a t i o  d a ta  covered 
th e  time p e r io d  1974 through 1977.
Using th e  f i n a n c i a l  r a t i o  d a ta  f o r  th e  152 municipal  bond 
i s s u e s  in  t h e  sample f o r  th e  y e a r s  1976 and 1977, m u l t i p l e  d i s ­
c r im in a n t  a n a l y s i s  was used to  d e r iv e  t h e  l i n e a r  combinat ion o f  
th e  q u a n t i t a t i v e  f a c t o r s  t h a t  b e s t  d i s c r i m i n a t e d  among t h e  bond 
r a t i n g  c l a s s e s .  The fu n c t io n s  which r e s u l t e d  were used to  a t t e m p t  
to  p r e d i c t  th e  a c tu a l  r a t i n g  o f  th e  bonds i s su e d  in  1978. Of th e  
t e n  v a r i a b l e s  in c lu d ed  in  th e  s tu d y ,  on ly  two,  t h e  average  pe rcen tag e  
o f  long- te rm  d e b t  r e t i r e d  to  long- te rm  deb t  i s s u e d  and average  f u l l  
f a i t h  and c r e d i t  deb t  per  c a p i t a ,  were de termined to  possess  l i t t l e  
d i s c r i m i n a t o r y  power among th e  v a r io u s  r a t i n g  c l a s s e s  and were no t  
inc luded  in  the  model f o r  p r e d i c t i o n  o f  th e  1978 bond i s s u e s .  The 
t h r e e  v a r i a b l e s  which c o n t r ib u t e d  most to  t h e  d i s c r i m i n a t o r y  a b i l i t y  
o f  th e  model were (1) p e r c e n t  o f  deb t  t o  market  v a lue  o f  p r o p e r ty ;
(2) deb t  pe r  c a p i t a ;  and (3)  p e rc e n t  o f  p r o p e r ty  t a x  to  t o t a l  t a x e s .
When th e  f u n c t io n s  d e r iv e d  were a p p l i e d  t o  t h e  43 municipal  
bond i s s u e s  in  1978, the  bond r a t i n g  was p r e d i c t e d  with 67.44 
p e rc e n t  a c c u ra c y .  Within one r a t i n g  c l a s s ,  th e  1978 bond i s s u e s
were p r e d i c t e d  with  93 p e rc e n t  a cc u ra c y .  This  p r e d i c t i o n  accu rac y  
i n d i c a t e s  t h a t  accoun t ing  da ta  in  e v a l u a t i n g  th e  c r e d i t  w o r th in e ss  
o f  a m u n i c i p a l i t y  i s  u s e f u l .
Tn a d d i t i o n ,  t h e  r e s u l t s  o f  t h i s  s tu d y  sugges ted  t h r e e  a d d i ­
t i o n a l  p o s s i b i l i t i e s .  F i r s t ,  t h e r e  may be an in c r e a s i n g  emphasis 
on q u a n t i t a t i v e  f a c t o r s  in  r a t i n g  municipal  bonds. Second, t h e r e  
may be a d d i t i o n a l  q u a n t i t a t i v e  f a c t o r s  which municipal  f in a n c e  
o f f i c e r s  should  c o n s id e r  when a t t e m p t in g  to  upgrade th e  r a t i n g  o f  
t h e i r  c i t y ' s  bonds . T h i rd ,  d i s c l o s u r e  o f  c e r t a i n  o f  th e  v a r i a b l e s  
c o n s id e red  in  t h i s  s tudy  may be use fu l  to  r e a d e r s  o f  municipal  
government annual r e p o r t s .
Although th e  r e s u l t s  o f  t h i s  s tu d y  i n d i c a t e d  some i n t e r e s t i n g  
p o i n t s ,  e x a c t  d u p l i c a t i o n  o f  Moody's bond r a t i n g s  was n o t  o b t a i n e d .  
Future  e x p e r im e n ta t io n  w i th  more v a r i a b l e s  and w i th  n o n - l i n e a r  
d i s c r i m i n a n t  f u n c t io n s  may improve th e  p r e d i c t a b i l i t y .
CHAPTER I
INTRODUCTION
S t a t e s  and t h e i r  p o l i t i c a l  s u b d i v i s i o n s — c i t i e s ,  c o u n t i e s ,  
school d i s t r i c t s ,  and s p e c i a l  a u t h o r i t i e s — borrow money in  the  
municipal  bond m arke t .  This market  i s  u t i l i z e d  both by New York 
C i ty ,  when i t  wants to  borrow $300 m i l l i o n ,  and by P e l i c a n  Rapids ,  
when i t  wants to  borrow $58,000.  With t o t a l  t r a n s a c t i o n s  o f  more 
than  $50 b i l l i o n  each y e a r ,  r e p r e s e n t i n g  th e  borrowing o f  s ev e ra l  
thousand governments ,  t h i s  c a p i t a l  market  i s  ex t rem ely  l a r g e  and 
d i v e r s e .
Unlike  an exchange f o r  l i s t e d  s e c u r i t i e s ,  t h e  municipal  bond 
market i s  no t  con f ined  to  a s i n g l e  l o c a t i o n .  R a th e r ,  i t  i s  a 
na t ionw ide  network o f  i n v e s t o r s ,  inves tm en t  i n s t i t u t i o n s ,  s e ­
c u r i t i e s  d e a l e r s ,  and governmental bo r row ers .  In t h i s  s e t t i n g ,  
thousands  o f  municipal  s e c u r i t i e s  a r e  t r a d e d  each b u s in e s s  day. 
Each s e c u r i t y  i s  d i f f e r e n t ,  r ang ing  from long- te rm  bonds secured  
by d i v e r s e  revenues  o f  New York to th ree-m onth  no tes  payable  from 
s u b s i d i e s  guaran teed  by th e  f e d e ra l  government.  S ince  t h e  i n ­
v e s t o r  i s  unable  t o  e v a lu a t e  t h e  c r e d i t w o r t h i n e s s  o f  each o f  the  
thousands  o f  i s s u e s  t r a d e d  d a i l y ,  a system o f  bond r a t i n g s  has 
been deve loped .
Municipal bond r a t i n g s  p lay  an im p o r ta n t  r o l e  in  t h i s  m arke t .
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They s u b s t a n t i a l l y  a f f e c t  how much i t  c o s t s  t h e s e  governmental 
u n i t s  to  borrow. The weigh t  which i s  given to  r a t i n g s  i s  i l l u s ­
t r a t e d  by two s p e c i f i c  c a s e s .
On September 22 ,  1973 th e  D i r e c to r  o f  t h e  Department o f  
Budget and F in a n c ia l  Management f o r  F a i r f a x  County, V i rg in ia  
e l a t e d l y  announced t h a t  the  Moody's r a t i n g  o f  t h e  forthcoming 
genera l  o b l i g a t i o n  bond i s s u e  had been r a i s e d  from A to  Aa. The 
D i r e c t o r  e s t im a te d  t h a t  t h i s  upgrad ing  o f  the  r a t i n g  should  reduce 
t h e  i n t e r e s t  r a t e  from abou t  5 .35 p e rc e n t  to  abou t  5 .20 p e r c e n t ,  
s av ing  th e  county  more than $400,000 in  i n t e r e s t  over  t h e  20 -yea r  
term o f  the  $32 m i l l i o n  bond i s s u e . 1
Converse ly ,  t h e  D i r e c to r  o f  Finance f o r  New York C i ty  s t a t e d  
b e fo re  t h e  Subcommittee on Economic P rog ress  o f  t h e  J o i n t  Eco­
nomic Committee t h a t  Moody's downgrading o f  New York 's  bonds in  
J u l y ,  1965 would r e s u l t  in  e x t r a  i n t e r e s t  c o s t  o f  $2.5  m i l l i o n  
per  y e a r  on each new bond i s s u e .  With t h e  average  l i f e  o f  r e c e n t  
i s s u e s  app rox im ating  e i g h t  y e a r s ,  t h i s  would r e s u l t  in t o t a l  e x t r a  
i n t e r e s t  c o s t  per  y e a r  o f  $20 m i l l i o n . ^
With such power to  i n f l u e n c e  th e  o p e r a t io n  o f  t h e  m arke t ­
p l a c e ,  q u e s t io n s  r e g a rd in g  t h e s e  r a t i n g s  a r e  c e r t a i n  t o  a r i s e ,  
e s p e c i a l l y  when th e  power to  r a t e  r e s i d e s  in  th e  hands o f  two 
p r i v a t e  f i r m s .
What i s  a R a t in g ?
A bond r a t i n g  i s  a judgment abou t  th e  in v es tm en t  q u a l i t y  o f
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a s e c u r i t i e s  i s s u e .  C u r r e n t ly ,  t h e r e  a r e  two n a t i o n a l l y  r eco g ­
n ized  companies— Moody's I n v e s t o r s  S e r v i c e ,  I n c .  and S tandard  & 
P o o r ' s  C o rp o ra t io n —which a s s ig n  r a t i n g s  to  s t a t e  and l o c a l  bond 
i s s u e s .  Moody's,  t h e  o l d e r  o f  t h e  two a g en c ie s  (founded in  19Q9), 
i s s u e s  many more government bond r a t i n g s  than  S tandard  & P oor ’ s .
In r e c e n t  y e a r s  60 p e rc e n t  o f  th e  d o l l a r  volume o f  bonds r e c e iv in g  
r a t i n g s  were graded by both companies ,  35 p e rc e n t  were r a t e d  only 
by Moody's and 5 p e r c e n t  on ly  by S tandard  & P o o r ' s .  Large i s s u e s  
a r e  u s u a l l y  r a t e d  by both a g e n c i e s .  The a l p h a b e t i c a l  symbols 
which r e p r e s e n t  t h e  inves tm en t  q u a l i t y  o r  c r e d i t w o r t h i n e s s  o f  th e  
bonds used by t h e s e  two companies a r e  d e f in ed  in  Table 1. Those 
bonds in  t h e  A and Baa g roups ,  which Moody's b e l i e v e s  p o s se s s  th e  
s t r o n g e s t  in v es tm en t  a t t r i b u t e s ,  a r e  d e s ig n a te d  by th e  symbols 
A-l and Baa-1 .  A more d e t a i l e d  e x p la n a t io n  o f  Moody's bond 
r a t i n g s  i s  in t h e  e x h i b i t .
S im p l i f i e d  D e f i n i t i o n s  o f  Rat ing  C a teg o r ie s________________Table  1
Q u a l i ty
C h a r a c t e r i z a t i o n
Symbols
Moody's
S tandard  
& P o o r ' s
Prime Aaa AAA
E x c e l l e n t Aa AA
Upper Medium A, A-l A
Lower Medium Baa, Baa-1 BBB
M arg ina l ly  S p e c u l a t i v e Ba BB
Very S p e c u la t i v e B, Caa B
D efau l t Ca D
For a l l  p r a c t i c a l  p u rp o se s ,  on ly  t h e  f i r s t  f i v e  r a t i n g  c a t e -
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g o r i e s  a r e  used by th e  a g en c ie s  and th e  low es t  o f  t h e  f i v e  (Ba and BB) 
may be on i t s  way o u t .  Small e n t i t i t e s  t h a t  might be r a t e d  Ba o r  
BB c o u ld ,  a f t e r  comparing i n t e r e s t  r a t e s  dec ide  t h a t  i t  would be 
b e t t e r  o f f  to  proceed w i th o u t  a r a t i n g  than  pay t h e  r a t i n g  fee  
and r e c e iv e  th e  low r a t i n g .
What i s  C r e d i t  Risk?
The bond r a t i n g  system a t t e m p ts  to  s e p a r a t e  municipal  bond 
i s s u e s  i n t o  c l a s s e s  o f  r e l a t i v e  c r e d i t  q u a l i t y .  The term " c r e d i t  
q u a l i t y "  connotes  t h e  r e l a t i v e  degree  t o  which c r e d i t  r i s k  i s  
p r e s e n t  in  a p a r t i c u l a r  bond i s s u e .  There appears  t o  be some 
con fus ion  in  t h e  l i t e r a t u r e  as  to  t h e  meaning o f  t h i s  term " c r e d i t  
r i s k . "
The f i r s t  im press ion  i s  t h a t  th e  r a t i n g s  a r e  an e x p re s s io n  
o f  t h e  r i s k  o f  d e f a u l t .  The r a t i n g  a g en c ie s  have s a id  t h a t  
a l though  t h i s  d e f a u l t  r i s k  i s  t h e  h e a r t  o f  th e  m a t t e r ,  t h e y  demur 
from e x c lu s iv e  r e l i a n c e  on t h a t  r i s k  as  t h e  d e te rm in a n t  o f  c r e d i t  
q u a l i t y . 4 The s o p h i s t i c a t e d  p r o v id e r s  and u se rs  o f  r a t i n g s — th e  
bond r a t e r s  themselves  and l a r g e  i n s t i t u t i o n a l  i n v e s t o r s — know 
t h a t  d e f a u l t  r i s k  i s  bu t  one component o f  r e l a t i v e  bond q u a l i t y .  
Although th e  u l t i m a t e  c r e d i t  r i s k  i s  d e f a u l t ,  t h e  r a t i n g  ag en c ie s  
s u g g e s t  a b e t t e r  d e f i n i t i o n .  " C re d i t  r i s k  i s  th e  r i s k  o f  f u t u r e  
c r e d i t  developments  adverse  to  th e  i n t e r e s t  o f  t h e  c r e d i t o r .
This d e f i n i t i o n  i n c l u d e s ,  bu t  i s  no t  l i m i t e d  t o ,  t h e  r i s k  o f  
d e f a u l t  and encompasses t h e  b roader  spectrum o f  c r e d i t  r i s k
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p o t e n t i a l l y  i n im ic a b le  to  the. i n t e r e s t  o f  t h e  bondholders  t h a t  
a r e  i n t e r e s t e d  in  t h e  te rm 1c r e d i t  q u a l i t y . ' " ^
T h e re f o re ,  t h e  d e f i n i t i o n  in c lu d e s  n o t  on ly  t h e  r i s k s  i n ­
volved in  t im e ly  payment o f  p r in c ip a l  and i n t e r e s t ,  but  a l s o  
th e  a b i l i t y  o f  th e  i n v e s t o r  to  s e l l  t h e  bond a t  a r e l a t i v e l y  
good market  p r i c e  p r i o r  t o  m a t u r i t y .  The c r e d i t  r a t i n g  i s  th e reb y  
l in k e d  to  t h e  a n t i c i p a t e d  f u t u r e  performance o f  t h e  bond in th e  
secondary  m arke t .
I n c re a s e  in  Rat ings  o f  Bond I s su e s
Not a l l  bonds a r e  r a t e d .  Unti l  a few y e a r s  ago ,  both 
a g en c ie s  r o u t i n e l y  r a t e d  bonds w i th o u t  a charge t o  th e  government 
s e l l i n g  them. The r a t e r s  were compensated by s e l l i n g  f i n a n c i a l  
manuals c o n t a i n i n g  th e  r a t i n g s  to  p o t e n t i a l  i n v e s t o r s  and s e c u r i t y  
d e a l e r s .  In t h e  l a t e  1 9 6 0 ' s ,  t h e  a g en c ie s  changed t h e i r  p o l i c i e s  
and would r a t e  a new i s s u e  only  f o r  a f e e .
Even w i th  t h e  f e e ,  t h e  volume and number o f  bond i s s u e s  
r a t e d  has i n c r e a s e d .  In the  l a t e  1950 's  and e a r l y  1 9 6 0 ' s ,  ap­
p ro x im a te ly  75 p e r c e n t  o f  t h e  new i s s u e s  were r a t e d ;  in  t h e  e a r l y  
to  mid 1970‘s ,  ap p ro x im a te ly  90 p e rc e n t  o f  t h e  new i s s u e s  were 
r a t e d .  In terms o f  d o l l a r s ,  t h e  p e rc e n tag e  o f  new bond i s s u e s  
which a r e  r a t e d  has i n c r e a s e d  from approx im a te ly  40 p e rc e n t  to  
70 p e r c e n t  over  t h e  p a s t  f i f t e e n  y e a r s .
Over t h i s  p e r io d ,  t h e  s i z e  o f  t h e  average  bond i s s u e  o f  
m u n i c i p a l i t i e s  has in c r e a s e d  s u b s t a n t i a l l y .  This growth l a r g e l y
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accoun ts  f o r  t h e  in c r e a s e d  p e rc en ta g e  o f  r a t e d  honds. As shown 
in  Table 2 ,  t h e  l a r g e r  th e  i s s u e ,  the  more l i k e l y  f t  i s  to  be 
r a t e d .  More r e c e n t  e s t i m a t e s  i n d i c a t e  t h a t  approx im a te ly  94 
p e rc e n t  o f  new municipal  bond i s s u e s  o f  $5 m i l l i o n  in  s i z e  o r  
l a r g e r  were r a t e d ,  bu t  on ly  41 p e r c e n t  o f  th o se  $250,000 o r  
s m a l l e r  were r a t e d .
P e rcen tage  o f  New I s s u e  Municipal
Bonds Rated by S iz e  o f  I s su e _________________________________Table  2
S ize  o f  I s su e  
( in  thousands) D o l la r  Volume Number o f  I s su e s
Below 250 43.5 41.0
250-500 58.6 57.6
501-1,000 67.4 65.7
1 ,000-5 ,000 88.7 87.2
5 ,000-20 ,000 91.5 90.6
20,000 and up 90.6 90.8
Source:  Moody's Municipal Bond Guide
C r i t i c i s m s  o f  th e  C urren t  Rating System
Bond r a t i n g s  a r e  used by th o se  engaged in  t r a d i n g ,  under­
w r i t i n g ,  and i n v e s t i n g  in  municipal  bonds.  The i n c r e a s e  in  the  
number o f  municipal  bond i s s u e s  coupled w i th  t h e  recogn ized  
s u b s t a n t i a l  i n f l u e n c e  which t h e s e  r a t i n g s  e x e r t  on th e  c o s t  o f  
c a p i t a l  t o  governmental e n t i t i e s  has r e s u l t e d  in widespread 
c r i t i c i s m s  o f  t h e  c u r r e n t  r a t i n g  system from v a r io u s  governmental 
f i s c a l  o f f i c e r s  as  wel l  as  t h e  u s e r s  o f  t h e  bond r a t i n g s .  B as i ­
c a l l y ,  th e  l i t e r a t u r e  r e v e a l s  t h r e e  p r in c ip a l  c r i t i c i s m s  o f  th e  
p r e s e n t  r a t i n g s .
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The most f r e q u e n t  com pla in t  o f  t h e s e  r a t i n g s  i s  t h e  l a c k  
o f  c l a r i t y  abou t  what r a t i n g s  a c t u a l l y  measure .  While r a t i n g s  a r e  
in ten d ed  to  gauge th e  r e l a t i v e  degrees  o f  c r e d i t  q u a l i t y ,  and the  
component f a c t o r s  b e l ie v e d  im p o r tan t  have been l i s t e d  on v a r io u s  
o c c a s i o n s ,  how such f a c t o r s  a r e  weighted  and why they  a r e  
weighted in  de te rm in ing  th e  a s s ig n e d  r a t i n g  remains u n c l e a r .
What p r e c i s e l y  c o n s t i t u t e s  a good v e rsu s  a b e t t e r  degree  o f  
c r e d i t w o r t h i n e s s  i s  seldom s p e l l e d  o u t .  One municipal  f in a n c e  
o f f i c e r  in  t e s t im o n y  b e fo re  a co n g re s s io n a l  subcommittee s t a t e d  
t h a t  many lo c a l  governments a r e  being robbed a n n u a l ly  because 
t h e i r  bonds were i s s u e d  a t  lower  than r e a l i s t i c  r a t i n g s .  "A 
d o u b l e - b a r r e l e d  f i n a n c i a l  t h r e a t  c o n f ro n t s  t h e  m u n i c i p a l i t i e s  o f  
ou r  g r e a t  n a t i o n , "  s t a t e d  Roy Goodman, Finance D i r e c to r  o f  New 
York C i ty .  L a te r  he s t a t e d ,  "I have become convinced t h a t  i t  
( i . e . ,  t h e  p r i v a t e  municipal  c r e d i t - r a t i n g  system) i s  cau s in g  
l e a d in g  c i t i e s  to  be shor tchanged  o u t  o f  hundreds o f  m i l l i o n s  o f  
d o l l a r s  i n  unwarranted i n t e r e s t  charges  v i t a l l y  needed f o r  b as ic
m6s e r v i c e s .
Another  f r e q u e n t l y  vo iced  c r i t i c i s m  o f  t h e  r a t i n g  system 
concerns  t h e  number o f  r a t i n g  c a t e g o r i e s .  Some b e l i e v e  t h a t  
f o u r  a c t i v e  inves tm en t  r a t i n g s  a r e  n o t  s u f f i c i e n t  to  r e f l e c t  r e ­
f inem ents  in  q u a l i t y .  Others  a rgue  j u s t  t h e  o p p o s i t e ,  con tend ing  
t h a t  inves tm en t  grade bonds a r e  becoming s i m i l a r  i n  q u a l i t y  so 
t h a t  fewer  c a t e g o r i e s  a r e  needed.
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The t h i r d  p r i n c i p a l  c r i t i c i s m  i s  t h a t  th e  coverage  i s  too 
narrow. That i s ,  too  many i s s u e s  a r e  no t  r a t e d .  I n v e s t i g a t i o n s  
o f  th e  Subcommittee on Economic P rog ress  o f  th e  J o i n t  Economic 
Committee r e v e a l e d  t h a t  app ro x im a te ly  40 p e r c e n t  o f  t h e  new 
bonds, ap p ro x im a te ly  15Q0 i s s u e s ,  e n t e r  t h e  market w i th o u t  a 
c r e d i t  r a t i n g . ^ These bonds a r e  t y p i c a l l y  small i s s u e s  p r im a r i l y  
o r i e n t e d  to  a l o c a l  m arke t ,  a l th o u g h  some l a r g e  i s s u e s  a r e  a l s o
u n ra te d  f o r  a v a r i e t y  o f  r e a s o n s .
Recommendations f o r  Improvements in  th e  Rat ing  System
Even though th e  c r i t i c i s m s  o f  t h e  c u r r e n t  r a t i n g  system 
c o n t i n u e ,  a l l  groups invo lved  in  t h e  municipal  market  have had 
no cho ice  but  to  c o n t in u e  to  r e l y  on th e  s e r v i c e s  o f  a l i m i t e d  
number o f  p r i v a t e  r a t i n g  a g en c ie s  f o r  e v a l u a t i o n s  o f  t h e  r e l a t i v e  
c r e d i t  q u a l i t y  o f  a borrowing u n i t .  In 1974,  t h e  T ru s te e s  o f
th e  Twentie th  Century Fund decided  t h a t  t h i s  con t inued  and wide­
sp read  c r i t i c i s m ,  coupled  with  con t inued  r e l i a n c e  on th e  r a t i n g  
a g e n c i e s ,  w a r ran ted  exam in a t io n .  The T ru s te e s  f e l t  t h a t  th e  
a v a i l a b i l i t y  o f  c a p i t a l  and i t s  c o s t s  a r e  o f  concern n o t  o n ly  
" to  d e a l e r s  in  munic ipa l  o b l i g a t i o n s ,  o r  to  p o l i t i c i a n s  who 
r e p r e s e n t  t h e  lo c a l  government ,  o r  to  l e n d e r s ,  i n s t i t u t i o n a l  and 
i n d i v i d u a l ,  b u t ,  above a l l ,  t o  t a x p a y e r s  who must bear  t h e  
burden o f  s e r v i c i n g  th e  d e b ts  o f  th e  communities in  which they  
l i v e . " 8
In a r r i v i n g  a t  i t s  c o n c lu s io n s  and recommendat ions , t h e
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t h i r t e e n  memher Task Force d e l ib e r a t e d  a t  leng th  on the  na tu re  
and in f lu en c e  o f  municipal bond r a t i n g s .  Two primary recommenda­
t io n s  made by the  Task Force to  the  r a t i n g  agencies  were as 
f o l l o w s :
1. An E x p l i c i t  Sta tement o f  the  Rating C r i t e r i a .
The Task Force bel ieved t h a t  th e r e  i s  a l r ead y  an i m p l i c i t  
norm, a s tandard  o f  c r i t e r i a  t h a t  demarcates the  c l a s s e s  
o f  c r e d i t  q u a l i t y .  Unfor tuna te ly ,  t h a t  s tandard  i s  not 
g e n e ra l ly  known. The r a t i n g  agencies  should f u l l y  
d i s c lo s e  the  c r i t e r i a  used in reaching t h e i r  a p p r a i s a l s ,  
inc lud ing  the s p e c i f i c  f a c t o r s  t h a t  en te r  i n to  r a t in g s  
and th e  weight they are  given in a s s ign ing  a r a t i n g .
2. An E x p l i c i t  Statement o f  What Ratings Measure.
"Why" c e r t a i n  f a c to r s  a re  bel ieved to  be important  in 
judging c r e d i t  q u a l i t y  i s  fundamental to the  dec is ion  
o f  "which" f a c to r s  should be used in a s s ig n in g  a r a t i n g .  
Without a reasoned s ta tem en t  o f  the  na tu re  o f  the  r i s k  
being measured, i t  i s  impossible  to know the  s i g n i f i ­
cance o f  a r a t in g  or  to  judge i t s  accuracy .  The Task 
Force thus  recommended t h a t  the r a t i n g  agencies  f u l l y  
d i s c lo s e  and be much more e x p l i c i t  about what they a re  
measuring in the  assignment  o f  c r e d i t  r a t i n g s .
The recommendations o f  the Twentieth Century Fund Task Force 
made in 1974 have been v i r t u a l l y  ignored by the  r a t i n g  agenc ies .
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C r i t i c i s m s  c o n t i n u e .  The a t t i t u d e  o f  A lb e r t  C. E s o k a i t ,  s e n i o r  
v i c e - p r e s i d e n t  o f  Moody's,  i s  t h a t  t h e s e  recommendations can no t  
be f u l f i l l e d .  Mr. E so k a i t  s t a t e d  t h a t  bond r a t i n g  . . i s  
n o t  a numbers game. You c o u l d n ' t  r a t e  bonds on a computer .  I t  
would blow a g a s k e t .  Bond r a t i n g  i s  a comprehensive  a n a l y s i s  o f
q
t h e  p o s i t i o n  o f  an e n t i t y .  . ."
Purpose o f  Study
The purpose o f  t h i s  s tu d y  i s  to  an a ly ze  t h e  r a t i n g  p rocedure  
and what f a c t o r s ,  q u a n t i t a t i v e  and q u a l i t a t i v e ,  a r e  most l i k e l y  
c o n s id e red  in  r a t i n g  a genera l  o b l i g a t i o n  bond i s s u e  o f  a m unic i ­
p a l i t y .  An a t t e m p t  w i l l  then  be made to  develop  a s t a t i s t i c a l  
s c o r in g  system based on s e l e c t e d  q u a n t i t a t i v e ,  acco u n t in g  type  
f a c t o r s  t h a t  would d u p l i c a t e  t h e  r a t i n g s  o f  one major  r a t i n g  
s e r v i c e ,  Moody's.
I f  such a s t a t i s t i c a l  model were a v a i l a b l e ,  m u n i c i p a l i t i e s  
cou ld  p r e d i c t  t h e i r  r a t i n g .  By be ing  a b l e  to  de te rm ine  t h e i r  
i n t e r e s t  c o s t  from a bond i s s u e ,  m u n i c i p a l i t i e s  could  b e t t e r  
e v a l u a t e  whether  to  r a i s e  funds by a bond i s s u e  o r  by o t h e r  means. 
Such a s c o r in g  system could  be a p p l i e d  to  u n ra ted  bonds so as  to  
e s t i m a t e  t h e  r a t i n g  t h a t  would most l i k e l y  have been a s s ig n e d  by 
th e  r a t i n g  a g e n c i e s .  I n v e s t o r s  and r e g u l a t o r y  bodies  cou ld  then  
e v a l u a t e  both r a t e d  and u n ra ted  bonds in  an i n t e r n a l l y  c o n s i s t e n t  
f a s h i o n .  Fu r the rm ore ,  a model based on r e a d i l y  a v a i l a b l e  ac co u n t ­
in g - ty p e  f a c t o r s  may enab le  i n v e s t o r s  to  p r e d i c t  whether  a bond
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i s s u e  i s  to  have a r a t i n g s  change.  As s t r u c t u r e d ,  t h i s  s tudy  does 
n o t  t e s t  f o r  t h e  p r e d i c t i o n  o f  a r a t i n g s  change;  however, t h i s  
s tudy  i s  a l o g i c a l  s t a r t i n g  p o i n t  f o r  such a t e s t  in  t h e  f u t u r e .
CHAPTER II
THE RATING PROCEDURE AND 
LITERATURE REVTEW
The f i r s t  municipal  bond i s s u e  was r a t e d  by Moody's in  1919. 
The r a t i n g  procedure  and th e  c r i t e r i a  used in  r e a c h in g  a con­
c l u s i o n  as  t o  th e  r a t i n g  were q u i t e  s im p le— th e  number o f  
r a i l r o a d s  p a s s in g  th rough  th e  town. One r a i l r o a d  c a l l e d  f o r  a 
s i n g l e  A, two f o r  Aa, and so f o r t h .  This  r u l e  o f  thumb co n t in u ed  
u n t i l  t h e  g r e a t  d e p r e s s i o n .  Large numbers o f  d e f a u l t s  du r ing  th e  
1930 's  caused Moody's to  r e e v a l u a t e  i t s  s t a n d a r d s .
Some municipal  f in a n c e  o f f i c e r s  f ee l  t h a t  th e  s t a n d a r d s ,
p rocedures  and f a c t o r s  co n s id e re d  in  r e c e n t  y e a r s  a r e  as o u td a ted
as bas ing  th e  r a t i n g  on the  number o f  r a i l r o a d s  pas s in g  th rough
th e  c i t y .  Abraham Beame, whi le  s e rv in g  as  c i t y  c o n t r o l l e r  o f
New York, s t a t e d  t h a t  t h e  s e r v i c e s  o f  t h e  r a t i n g  ag en c ie s  were
" u n f a i r ,  c a p r i c i o u s  and a r b i t r a r y . "  Other  municipal  f in an ce
o f f i c e r s  f e e l  t h a t  t h e  a r t  o f  munic ipal bond a n a l y s i s  has come a
long way s in c e  th e  p r e d e p re s s io n  d ay s .  Ralph G. Casco, f in a n c e
o f f i c e r  o f  Nassau County, New York, s t a t e d  t h a t  bond r a t i n g s
were t h e  work o f  " f i n a n c i a l  w iz a r d s ,  men who s t u d i e d  long and
c a r e f u l l y "  and "who do n o t  j u s t  l i s t e n  to what i s  s a i d ,  bu t  look




Work on a r a t i n g  i s  begun when th e  r a t i n g  ag en c ie s  l e a r n  o f  
an i s s u e ,  u s u a l l y  through The Daily  Bond Buyer . For a r a t i n g  to  
be p u b l i s h e d ,  an agency must r e c e i v e  a c o n t r a c t  from th e  m unic i ­
p a l i t y  and pay th e  f e e .  Once th e  c o n t r a c t  i s  r e c e i v e d ,  t h e  agency 
may send a s e t  o f  q u e s t i o n n a i r e s  to  t h e  i s s u e r .  Annual budgets  
and f i n a n c i a l  r e p o r t s ,  bond o rd ina nces  and c o n t r a c t s  a r e  a l s o  
s t u d i e d .
A f t e r  t h e  agency r e c e iv e s  a l l  th e  r e q u i r e d  d a t a ,  a s t a f f  o f  
r e s e a r c h e r s  examines th e  d a ta  f o r  accu racy  and co m p le ten es s ,  checks 
i t  a g a i n s t  t r e n d s ,  and then t r a n s f e r s  i t  to  a worksheet  f o r  an 
a n a l y s t ' s  e v a l u a t i o n .  The s t a f f  o f  a n a l y s t s  i s  a s s ig n e d  r e s p o n s i ­
b i l i t y  f o r  geograph ic  a r e a s ,  each having r e s p o n s i b i l i t y  f o r  an 
average  o f  fo u r  s t a t e s .  The a n a l y s t  begins  t h e  e v a l u a t i o n ,  con­
s i s t i n g  o f  c o r r e l a t i o n s  and comparisons o f  d a ta  and rev iews  o f  
n o n q u a n t i t a t i v e  f a c t o r s .  His work may a l s o  in c lu d e  both  d i r e c t  
c o n t a c t  w i th  t h e  i s s u e r  in o r d e r  to  g e t  f u r t h e r  in fo rm a t io n  and 
p e r i o d i c  t r i p s  to  h i s  a s s ig n ed  t e r r i t o r y .
A f t e r  the  a n a l y s t  has reached a recommended r a t i n g ,  he makes 
a p r e s e n t a t i o n  to  a r a t i n g  committee c o n s i s t i n g  o f  s e n i o r  a n a l y s t s .  
The committee reviews th e  a n a l y s t ' s  recommendation, d i s c u s s in g  
th e  v a r io u s  o b j e c t i v e  and s u b j e c t i v e  f a c t o r s .  I f  they  f e e l  
s a t i s f i e d  t h a t  s u f f i c i e n t  da ta  a r e  a v a i l a b l e  to  reach  a c o n c lu s io n ,  
t h e  committee w i l l  a s s ig n  a r a t i n g  which r e f l e c t s  a compromise
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o f  v a r io u s  p o i n t s  o f  view.
The f i n a l  p rocedura l  s t e p  i s  to  n o t i f y  th e  m u n i c i p a l i t y  o f  
i t s  r a t i n g .  Unless th e  i s s u e r  t a k e s  ex ce p t io n  to  t h e  r a t i n g ,  i t  
i s  r e l e a s e d  t o  a l l  i n q u i r i n g  p a r t i e s  and i s  p u b l i sh ed  a week 
b e fo re  the  bond s a l e  in  both a g n c i e s '  p u b l i c a t i o n s  and The Daily  
Bond Buyer .
Most m u n i c i p a l i t i e s  keep t h e  a g en c ie s  s u p p l i e d  w i th  th e  
n e c e s sa ry  d a t a ;  t h u s ,  most r a t i n g s  a r e  f a i r l y  r o u t i n e .  General 
o b l i g a t i o n  i s s u e s  t h a t  a r e  in  th e  market  f r e q u e n t l y  and have a 
f a i r l y  s t a b l e  c r e d i t  base about  which adequa te  in fo rm a t io n  i s  
a v a i l a b l e  can be r a t e d  in  a couple  o f  hou rs .  Rat ings  on f i r s t  
i s s u e  genera l  o b l i g a t i o n  bonds and revenue i s s u e s  t a k e  c o n s id e ra b ly  
l o n g e r .  The e n t i r e  a n a l y t i c a l  procedure  may run a couple  o f  days 
and in c lu d e  f i e l d  t r i p s  and extended i n t e r v i e w s .
F ac to r s  Considered in Rat ing  General O b l ig a t io n  Bonds
Though th e  r a t i n g  a g e n c ie s  do n o t  d iv u lg e  in  d e t a i l  th e  
p a r t i c u l a r  f a c t o r s  and w eigh ts  used in  a s s i g n i n g  th e  i n d iv id u a l  
r a t i n g s ,  i t  appears  t h a t  t h e  fo l lo w in g  b a s ic  q u a n t i t a t i v e  da ta  
must be co n s id e red  in  t h e  e v a l u a t i o n .
1 .  C urren t  p o p u la t io n  o f  t h e  community in v o lv e d .
2 .  True ,  o r  m ark e t ,  t a x a b l e  v a l u a t i o n s .
3. Gross i n d e b te d n e s s .
4 .  Net in d e b te d n e s s — d eb t  a f t e r  making d e d u c t io n s  fo r  
s e l f - s u s t a i n i n g  o b l i g a t i o n s ,  s in k in g  fu n d s ,  s t a t e
assistance.
5. O v e r a l l ,  o r  combined in d e b te d n e s s — n e t  d eb t  p lus  t h e  
p r o p o r t i o n a t e  s h a re  o f  t h e  in d eb ted n ess  o f  any o t h e r  
governmental u n i t  f o r  which the  community i s  l i a b l e .
6 . The r a t i o  o f  combined d eb t  expressed  as  a pe rcen tag e  
to  p o p u la t i o n .
7. The r a t i o  o f  combined d eb t  exp ressed  as  a p e rcen tag e  
o f  t r u e  o r  market  v a l u a t i o n s .
8 . The r a t i o  o f  combined d e b t  expressed  as a pe rcen tag e  
o f  pe r  c a p i t a  "income.
9. The community's  h i s t o r i c a l  tax  c o l l e c t i o n s  r e c o r d ,
11i n c lu d in g  l e v i e s ,  c o l l e c t i o n s  and d e l i n q u e n c i e s .  
Testimony p re se n te d  to  t h e  Twentie th  Century Fund Task Force 
i n d i c a t e d  t h a t  t h e r e  a r e  p robab ly  t h r e e  f i n a n c i a l  i tems which a r e  
most im p o r tan t  in ju d g in g  genera l  o b l i g a t i o n  bond c r e d i t w o r t h i ­
n e s s .
1. The r a t i o  o f  t ax  to  t h e  a s s e s s e d  v a lue  o f  t a x a b l e  
r e a l  e s t a t e .  In most s t a t e s ,  t h e  amount o f  a l lo w ab le  
d eb t  i s  exp ressed  as a p e rcen tag e  o f  th e  a s s e s s e d  
v a lue  o f  t a x a b l e  r e a l t y .  Thus, t h i s  r a t i o  can be 
used as  an i n d i c a t i o n  o f  the  unused d eb t  c a p a c i t y .
2 .  Debt per  c a p i t a .  The l e v e l  o f  n e t  o v e r a l l  deb t
per  c a p i t a  i s  determined by d i v i d i n g  t o t a l  o u t s t a n d in g  
t a x - s u p p o r t e d  deb t  by p o p u la t i o n .  In e a r l i e r  y e a r s ,
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t h e  d i v i d i n g  l i n e  between b e t t e r  and l e s s e r  c r e d i t s
was r e p o r t e d  a t  abou t  $200 f o r  c i t i e s  under  25 ,000 ;
$250 f o r  c i t i e s  between 25,000 and 250,000;  and $300
f o r  c i t i e s  over  250 ,000 .  G en e ra l ly  per  c a p i t a  deb t
l e v e l s  o f  $100 to  $150 above t h e s e  a r e  co n s id e re d
12to  be problems d e s e rv in g  c a r e f u l  exam ina t ion .
3 .  Annual deb t  s e r v i c e  payments as  a p e rce n tag e  o f
th e  t o t a l  c u r r e n t - r e v e n u e  budget  e x p e n d i t u r e s .  This 
r a t i o  measures t h e  weigh t  o f  th e  c u r r e n t  payment o f  
p r i n c i p a l  and i n t e r e s t  in  t h e  c u r r e n t - r e v e n u e  budge t ,  
which excludes  borrowing proceeds and d isbu rsem en ts  o f  
bond p ro c e e d s .  While t h i s  method has s e v e ra l  handi­
c a p s ,  a r a t i o  o f  10 p e r c e n t  i s  f e l t  t o  be t h e  s e p a r a t i o n  
between b e t t e r  and l e s s e r  c r e d i t w o r t h i n e s s ,  15 p e rc e n t  
w a r ra n t s  co n ce rn ,  and i t  should  never  exceed 20 to  25 
p e r c e n t . ^
Other  i tems in  t h e  genera l  o b l i g a t i o n  a n a l y s i s  which v a r io u s  
a u th o r s  have o f f e r e d  as  p o s s i b l e  c o n s id e r a t i o n s  in  the  r a t i n g s  
game a re  the  p e rce n tag e  o f  o u t s t a n d i n g  d eb t  r e p a id  l a s t  y e a r
( l e s s  than  5 p e r c e n t  may be c r i t i c i z e d ) ;  the  p e r ce n tag e  o f  c a p i t a l  
o u t l a y s  funded by c u r r e n t  revenues  ( th e  h i g h e r ,  t h e  b e t t e r ) ;  t a x  
c o l l e c t i o n s  seen as a p e rc en ta g e  o f  a ssessm en ts  ( t h e s e  should  be 
g r e a t e r  than  95 p e r c e n t  and i d e a l l y  even o u t  a t  100 p e r c e n t ) ;  
o v e r a l l  tax  r a t e s  on p r o p e r ty  by a l l  o v e r l a p p in g  lo c a l  u n i t s  ( to
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exceed $4 per  $100 t r u e  v a lu e  i s  c o n s id e red  h i g h ) ;  and c u r r e n t  
d e f i c i t s  and s h o r t - t e r m  i n d e b t e d n e s s . ^
In a d d i t i o n  t o  th e  a fo rem ent ioned  f i n a n c i a l  and deb t  da ta*  
t h e  a n a l y s t  a l s o  c o n s id e r s  numerous economic and s o c i a l  f a c t o r s  
in  r a t i n g  th e  bond i s s u e  o f  a m u n i c i p a l i t y .  Some o f  t h e s e  f a c t o r s
which th e  Tw ent ie th  Century Fund Task Force on Municipal Bond
Rat ings  sugges ted  a r e  as f o l l o w s :
Is  i t  a one i n d u s t r y  community? I s  t h e r e  d i v e r s i ­
f i c a t i o n  in  i n d u s t r y ?  Is  t h e r e  a heavy dependence 
on e x t r a c t i v e  i n d u s t r y ?  What i s  the  l e a d in g  s o u rc e ( s )  
o f  income? What i s  t h e  p e rc en ta g e  o f  i n d u s t r y
c o n t r i b u t i o n  to  th e  t a x  base?
I s  t h e  community a r e s o r t  a r e a ,  s u b j e c t  to  wide 
economic swings? What a r e  t h e  v a lu e  o f  i t s  homes, 
i t s  income l e v e l s ,  r e l a t i v e  w e a l th ,  pe rsona l  
s a v in g s ?  Is  t h e  community t h e  l o c a t i o n  o f  a 
major  shopping c e n t e r  and r e l a t e d  commercial 
a c t i v i t i e s ?
What a r e  t h e  e d u c a t io n a l  a t t a i n m e n t s  o f  t h e
community? What p e rcen tag e  o f  i t s  homes a r e
owner-occupied? I s  t h e r e  ev idence  o f  c i v i c
p r i d e ,  o f  a c t i v e  community programs f o r  r e c r e a -
15t i o n  and c u l t u r a l  a c t i v i t i e s ,  e t c .
Using t h i s  c o m p i la t io n  o f  d a t a ,  t h e  agency d e c id e s  on a
r a t i n g  f o r  th e  municipal  i s s u e .  Although th e s e  compiled da ta  
a r e  sometimes r e f e r r e d  to  a s  t h e  r a t i n g  c r i t e r i a ,  th ey  a r e  n o t .  
Nowhere have th e  ag en c ie s  e x p l i c i t l y  s t a t e d  how th ey  weigh th e  
v a r io u s  d e te rm in a n ts  to  come up with  a d e c i s io n  on r a t i n g s .
I t  i s  no t  known o u t s i d e  th e  r a t i n g  ag en c ie s  how th ey  measure r i s k  
f o r  t h e r e  i s  no p r o to t y p e ,  no guide based upon e i t h e r  a t h e o ­
r e t i c a l  model o r  upon em p i r ic a l  r e s e a r c h  and a n a l y s i s .
L i t e r a t u r e  Review
The m yst ique  su rro u n d in g  bond r a t i n g s  has r e s u l t e d  in  em­
p i r i c a l  s t u d i e s  by o u t s i d e r s .  These s t u d i e s  can be c l a s s i f i e d  
i n t o  two groups based on th e  o b j e c t i v e  o f  t h e  s tu d y .  One group 
o f  s t u d i e s  was des igned  to  t e s t  e m p i r i c a l l y  th e  e f f e c t  o f  a 
bond r a t i n g ;  t h e  o t h e r  group was des igned  to  an a lyze  t h e  r a t i n g s  
by a t t e m p t in g  to  e x p la in  what they  r e p r e s e n t  based on common 
c h a r a c t e r i s t i c s  o f  each r a t i n g  c l a s s .
a . Empirical  S tu d ie s  o f  t h e  E f f e c t  o f  a Bond Rating
One s tu d y  conducted in  1961 e n t i t l e d  "The Impact o f  T igh ten ­
ing C re d i t  on Municipal C ap i ta l  Expend i tu res  in  t h e  United S t a t e s  
by C h a r l o t t e  DeMonte Phelps o f  Cowles Foundat ion f o r  Research in  
Economics a t  Yale U n i v e r s i t y ,  e s t im a te d  a l i n e a r  r e l a t i o n s h i p  
between pa ram eters  i n c lu d in g  th e  bond r a t i n g  and th e  n e t  i n t e r e s t  
c o s t  t o  th e  borrower .  The r e s u l t s  o f  t h i s  s tudy  i n d i c a t e  t h a t  
th e  i n t e r e s t  r a t i o  v a r i e s  i n v e r s e l y  w i th  t h e  c r e d i t  r a t i n g  a s ­
s igned  to  th e  bond. Thus, Phelps  concluded t h a t  " i n v e s t o r s
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b e l i e v e  t h e r e  a r e  s u b s t a n t i a l  d i f f e r e n c e s  between th e  r i s k s  on
Aaa, Aa, A and Baa bonds and t h a t  th e  i n t e r e s t  r a t e s  on bonds in
each o f  t h e s e  c a t e g o r i e s  r e f l e c t  the  r i s k  d i f f e r e n t i a l . " ^
Another  s tu d y  in  t h i s  group conducted by Reuben Kessel o f
th e  U n iv e r s i t y  o f  Chicago e n t i t l e d  "A Study o f  th e  E f f e c t s  o f
Competi t ion in  th e  Tax-Exempt Bond M arke t ,"  i n d i c a t e s  t h a t  t h e
bond r a t i n g  does a f f e c t  th e  i n t e r e s t  c o s t  o f  th e  d eb t  i s s u e .
Using th e  d i f f e r e n c e  between th e  tw e n ty -y e a r  r e o f f e r i n g  y i e l d  o f
more than 9,000 bond i s s u e s  between 1959 and 1967, and W h i te ' s
Yie ld  o f  100, Kessel found s i g n i f i c a n t  d i f f e r e n c e s  between the
17i n t e r e s t  c o s t s  o f  t h e  f i r s t  t h r e e  r a t i n g s  c l a s s e s .
" C r e d i t  Rat ings  and th e  Market f o r  General O b l ig a t io n  Muni­
c i p a l  Bonds," conducted by Daniel Rubinfe ld  o f  th e  U n iv e r s i t y  o f  
Michigan, developed a model o f  t h e  market  f o r  municipal  bonds.
Using a form o f  r e g r e s s i o n  a n a l y s i s ,  R u b i n f e l d ' s  s tudy  i n d i c a t e d  
an 80 b a s is  p o i n t  sp read  between bonds r a t e d  Aaa and Baa. Of 
th e  nine  v a r i a b l e s  used in  h i s  model ,  t h e  bond r a t i n g  ex p la in e d  
t h e  l a r g e s t  amount o f  t h i s  s p re a d .  Rubinfe ld  concluded t h e  " r a t i n g
p rocess  i s  worthy o f  s tu d y  because r a t i n g s  a r e  l i k e l y  t o  a f f e c t
18borrowing c o s t s . "
b. Empir ica l  S tu d ie s  Analyzing t h e  Under lying C h a r a c t e r i s ­
t i c s  o f  th e  Var ious Rating Classes"-
R e l a t i v e l y  few s t u d i e s  have been made a t t e m p t in g  to  p r e d i c t
th e  bond r a t i n g s  based on municipal  c h a r a c t e r i s t i c s .  However,
s e v e ra l  s t u d i e s  have been conducted a t t e m p t in g  to  p r e d i c t
2Q
c o r p o r a t e  bond r a t i n g s  u s ing  v a r io u s  c o r p o r a t e  c h a r a c t e r i s t i c s .
Probably  t h e  f i r s t  model developed to  p r e d i c t  bond r a t i n g s
was by James H orr igan .  Using m u l t i p l e  l i n e a r  r e g r e s s i o n s  with
v a r io u s  combinat ions  o f  15 f i n a n c i a l  r a t i o s ,  Horr igan  was a b l e
to  p r e d i c t  c o r r e c t l y  58 p e r c e n t  o f  Moody's r a t i n g s  du r ing  t h e
pe r io d  1961-1964 .19
A more r e c e n t  s tu d y  by Pinches  and Mingo o b ta in e d  r e s u l t s
s i m i l a r  to  th o se  o f  H o r r ig an .  With a sample o f  180 bonds r a t e d
by Moody's as  B o r  above,  and us ing  m u l t i p l e  d i s c r i m i n a n t  a n a l y s i s ,
Pinches and Mingo c o r r e c t l y  p r e d i c t e d  65 p e rc e n t  o f  t h e  bonds
20w i th in  one r a t i n g  o f  th e  a c t u a l .
A s tudy  conducted by Pogue and Soldofsky  in 1969 produced 
im p re s s iv e  r e s u l t s .  Using r e g r e s s i o n  a n a l y s i s  w ith  a dichotomous 
dependent v a r i a b l e  r e p r e s e n t i n g  th e  p r o b a b i l i t y  o f  group member­
s h ip  in  one group o f  t h e  p a i r  ( e . g . ,  Aaa and Aa, and Aa and A,
e t c . ) ,  Pogue and Soldofsky  were a b le  to  p r e d i c t  8 o u t  o f  10
21bonds in  th e  ho ldou t  sample.
In 1970, t h e  Federal  Deposi t  In su ran ce  Corpora t ion  commis­
s ioned  Joseph J .  Hor ton ,  J r . ,  a f i n a n c i a l  econom is t ,  to  conduct  
a s tu d y  to  de te rm ine  th e  d i f f e r e n c e s ,  i f  any,  between municipal
bonds c l a s s i f i e d  as  inves tm en t  q u a l i t y  bonds and th o se  c l a s s i f i e d
22as  noninvestment  q u a l i t y .  Bonds with  a r a t i n g  in  one o f  t h e  
fo u r  h ig h e s t  ranks  given by Moody's or  S tandard  & P o o r ' s  a r e  
c l a s s i f i e d  as  inves tm en t  q u a l i t y .  The FDIC was concerned as  to
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how bonds Issued without  a r a t i n g  should be c l a s s i f i e d  by the  banks. 
At the  time o f  t h i s  s tudy ,  i t  was es t imated  t h a t  o f  the  92,QQ0. 
governmental debt  i s s u e s ,  only  20,000 i s su es  had been r a t e d .  Al­
though th e r e  i s  no a u t h o r i t a t i v e  s tandard  o f  q u a l i t y  fo r  these
72,000 i s su es  o f  deb t ,  bank, examiners and s e c u r i t y  an a ly s t s  must 
determine in to  which ca tegory  th ese  unrated bonds must be placed .
For f in a n c i a l  r e p o r t in g  purposes ,  noninvestment q u a l i t y  bonds are  
appra ised  a t  c u r r e n t  market value whereas those  o f  bank investment 
q u a l i t y  may be repor ted  a t  th e  lower o f  book value or  amortized
c o s t .  With banks holding approximate ly  40 pe rcen t  o f  the  o u t ­
s tand ing  s t a t e  and loca l  s e c u r i t i e s ,  t h i s  c l a s s i f i c a t i o n  o f  the 
l a rg e  number o f  unrated bonds posed a p a r t i c u l a r l y  d i f f i c u l t
problem fo r  the  banking community.
Using r eg re s s io n  a n a ly s i s  and severa l  v a r i a b le s  from a random 
sample o f  100 general o b l ig a t io n  municipal bonds which had been 
r a t e s  by Moody's, Horton developed a t o t a l  o f  14 models.  The 
model which performed the  b es t  was as fo l low s :
y = -1 .2 5  - .  15X-j + .24X2 + ,12X3 - .22X4 + .29X5 
where,
y = a q u a l i t y  index number
X-[= r a t i o  o f  debt  to  a ssessed  value
X2= log popula t ion
X3= tax c o l l e c t i o n  r a t e
X4= "poorer  s t a t e s "
X5= " b e t t e r  s t a t e s "
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Using a h o ld o u t  sample o f  50. bonds. (25 o f  inves tm en t  q u a l i t y  
and 25 o f  non inves tm ent  q u a l i t y ) ,  th e  developed model was a b l e  to  
p r e d i c t  c o r r e c t l y  88 p e rc e n t  o f  t h e  noninvestment  bonds and 72 
p e r c e n t  o f  t h e  in v es tm en t  q u a l i t y  bonds. Horton was p leased  with 
t h e  p r e d i c t i v e  a b i l i t y  o f  th e  model ,  e s p e c i a l l y  s in c e  t h e  in form a­
t i o n  r e q u i r e d  ( v a r i a b l e s )  in  t h e  model would be a v a i l a b l e  f o r  
a lm os t  a l l  m u n i c i p a l i t i e s .  Bank examiners  could  use the  e q u a t io n  
wi th  l i t t l e  d i f f i c u l t y .
In a n a ly z in g  th e  . r a t i n g s  o f  t h e  bonds in  t h e  sample ,  Horton 
noted t h a t  th e  bonds o f  m u n i c i p a l i t i e s  l o c a t e d  in  t h e  S o u th e a s t  
appeared  to  r e c e i v e  lower r a t i n g s  than th o se  o f  o t h e r  a r e a s  which 
were s i m i l a r  in  te rms o f  t h e  o t h e r  v a r i a b l e s  used in  h i s  s tu d y .  
Horton s t a t e s  t h a t  t h i s  d i f f e r e n c e  may be a m a r k e t a b i l i t y  f a c t o r  
which s imply  " r e f l e c t s  t h e  p r e f e r e n c e s  o f  bond b u y e r s , "  o r  i t  
may be a "proxy f o r  complex economic,  s o c i a l ,  h i s t o r i c a l ,  and
23demographic f a c t o r s  n o t  inc lu d ed  among t h e  v a r i a b l e s  t e s t e d . "
The group o f  s t a t e s  composed o f  Alabama, A rkansas ,  F l o r i d a ,
Georgia ,  L o u i s i a n a ,  M i s s i s s i p p i ,  North C a r o l i n a ,  South C a r o l in a ,  
Tennessee ,  and Minnesota  comprised  one v a r i a b l e  which Horton termed 
"p o o re r  s t a t e s . "  A second group composed o f  Maine, Vermont, New 
Hampshire,  M a ss a ch u se t t s ,  Rhode I s l a n d ,  C o n n e c t i c u t ,  New York, 
P en n sy lv a n ia ,  W isconsin ,  Michigan,  Ohio, I l l i n o i s ,  I n d ia n a ,  and 
New J e r s e y  comprised a second group termed " b e t t e r  s t a t e s . "
In an e s t i m a t i n g  eq u a t io n  u s in g  on ly  p o p u la t io n  and th e  v a r i ­
a b l e s  " p o o re r  s t a t e s "  and " b e t t e r  s t a t e s , "  Horton was a b le  to
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p r e d i c t  c o r r e c t l y  88 percen t  o f  the bonds in the  noninvestment 
holdout  sample and 60 pe rcen t  o f  the  bonds in the  investment 
ca tegory .  Horton concludes t h a t  the success  o f  t h i s  equat ion  which 
inc ludes  no f in a n c i a l  v a r i a b l e s  i s  i n d i c a t i v e  o f  "hidden f in an c ia l  
f a c t o r s  which a re  h ighly  c o r r e l a t e d  with lo c a t io n  and p o pu la t ion ."  
Even s o ,  the  obvious void which i s  ignored in h is  study i s  how to 
deal with the  municipal i s su es  o f  the  o th e r  twenty-s ix  s t a t e s - -  
those s t a t e s  which do not  f a l l  w i th in  the group c l a s s i f i e d  as 
"poorer  s t a t e s "  or  " b e t t e r  s t a t e s . "
In 1968, the  Federal Deposit Insurance Corporat ion commis­
sioned another  municipal bond study to  be conducted by Wil lard  j .  
Ca r le to n ,  Amos Tuck School o f  Business A dm in is t ra t ion ,  Dartmouth 
Col lege ,  and Eugene M. Lerner ,  Northwestern U n iv e rs i ty .  The purpose 
o f  t h i s  study was to provide some in s i g h t s  fo r  bank o f f i c i a l s  i n to
the  s t r u c t u r e  o f  municipal bond r a t i n g s  to a s s i s t  in the  c l a s s i f i -
24ca t io n  of  unra ted  bonds.
On the  bas is  o f  a conversa t ion  with bond a n a l y s t s ,  Carleton 
and Lerner s e le c t e d  s ix  v a r i a b le s  on the  bas is  o f  being " r e a d i ly  
a v a i l a b l e  and unambiguous." The v a r i a b l e s  were
1 . debt  d ivided by assessed  va lu a t io n
2 . debt  divided by popula t ion
3. logar i thm o f  populat ion
4. logar ithm o f  debt
5. c u r r e n t  tax  c o l l e c t i o n  r a t e ,  and
6 . school d i s t r i c t ,  a dichotomous v a r i a b l e .
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Using m u l t i p l e  d i s c r i m i n a n t  a n a l y s i s  and a random sample o f  m unic i ­
pal bonds r a t e d  by Moody's in  19.67 as  Aaa, Aa, A, Baa, and Ba, th e  
developed model was a b le  to  p r e d i c t  c o r r e c t l y  53 p e r c e n t  o f  t h e  
municipal  bond i s s u e s .
A n a ly s is  o f  t h e  somewhat l e s s  th an  im p re s s iv e  r e s u l t s  i n d i c a t e d  
t h a t  t h e  m a j o r i t y  o f  th e  m i s c l a s s i f i c a t i o n s  o ccu r red  in  t h e  A and 
Baa r a t i n g s .  C a r l e to n  and Lerner  concluded t h a t  t h i s  high concen­
t r a t i o n  o f  e r r o r s  in  t h e s e  middle  c l a s s e s  su g g es t s  t h a t  Moody's 
a n a l y s t s  a r e  n o t  a b le  to  "p u l l  a p a r t "  t h e  p o p u la t io n  o f  municipal
bonds under  th e  c u r r e n t  r a t i n g  system and us ing  th e  t r a d i t i o n a l
25r a t i n g  c l a s s e s .  More r e s e a r c h  in  the  a rea  was s u g g e s te d .
This  s tu d y  d i f f e r s  from t h e  afo rem ent ioned  ones in  s ev e ra l  
ways. F i r s t ,  t h e  number o f  v a r i a b l e s  to  be co n s id e red  w i l l  be 
g r e a t l y  expanded.  Such v a r i a b l e s  as  revenue pe r  c a p i t a ,  d e b t  r e ­
t i r e d  d iv id e d  by d eb t  i s s u e s ,  and o t h e r s  which have been sugges ted  
but  n o t  e m p i r i c a l l y  t e s t e d  by f i n a n c i a l  a n a l y s t s  as u se fu l  d e t e r ­
minants  o f  a m u n i c i p a l i t y ' s  c r e d i t w o r t h i n e s s  w i l l  be used .  Second,  
t h e  t ime per iod  f o r  de te rm in in g  th e  v a r i a b l e s  w i l l  be expanded.  A 
f r e q u e n t  c r i t i c i s m  o f  some o f  th e  e a r l i e r  s t u d i e s  a t t e m p t in g  to  
e s t i m a t e  c o r p o r a t e  bond r a t i n g s  was t h a t  the  v a r i a b l e s  were based 
s o l e l y  on th e  most r e c e n t  f i n a n c i a l  s t a t e m e n t  d a t a ,  when, in 
r e a l i t y ,  more th an  one y e a r ' s  da ta  should  be co n s id e re d  in  deve lop­
ing t h e  model .  In t h i s  s tu d y ,  two y e a r ' s  da ta  w i l l  be u t i l i z e d  
and t h e  v a r i a b l e s  w i l l  thus  be t h e  ave rage  o f  th e  two most r e c e n t
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y e a r ' s  f i n a n c i a l  d a t a .  T h i r d ,  th e  t ime p e r io d  o f  th e  s tudy  w i l l  
cover  a t h r e e - y e a r  p e r i o d ,  r a t h e r  than one y e a r  as i n  t h e  p rev ious  
s t u d i e s .  F o u r th ,  da ta  from th e  e a r l i e r  t ime p e r io d s  w i l l  be used 
to  develop  t h e  model .  The model w i l l  then be a p p l i e d  to  the  
da ta  from a subsequen t  t ime per iod  to  de te rm ine  th e  t r u e  p r e d i c ­
t i v e  a b i l i t y  o f  th e  developed model .
CHAPTER I I I
METHODOLOGY
Q u a n t i t a t i v e  F a c to r s  Used in  t h e  Study
Although th e  r a t i n g  a g en c ie s  r e f u s e  to  d i s c l o s e  t h e  p a r t i c u l a r  
f a c t o r s  t aken  i n t o  a c c o u n t ,  v a r io u s  commentators have s u g g e s te d ,  
w i th o u t  e m p i r i c a l l y  t e s t i n g ,  th o se  f a c t o r s  which should  be con­
s id e r e d  by th e  r a t i n g  a g e n c ie s  in  ju d g in g  c r e d i t w o r t h i n e s s .  T e s t i ­
mony p re se n te d  b e f o re  a Subcommittee on Economic P rog ress  o f  th e  
J o i n t  Economic Committee o f  Congress and b e fo re  the  Tw entie th  
Century Fund Task Force a l s o  i n d i c a t e d  f a c t o r s  which a r e  hypothe­
s i z e d  as be ing used in  r a t i n g  a m unic ipa l  bond i s s u e .
Table 3 l i s t s  t h e  f a c t o r s  s e l e c t e d  f o r  a n a l y s i s  in  t h i s  
s tu d y .  The genera l  c r i t e r i a  f o r  s e l e c t i o n  o f  t h e  f a c t o r s  a re  
(1)  f r e q u e n t l y  hypo th es ize d  in  th e  l i t e r a t u r e  as  being u se fu l  
d e te rm in a n ts  o f  bond q u a l i t y ,  and (2)  q u a n t i t a t i v e  in  n a t u r e .  
I n c lu s io n  o f  q u a l i t a t i v e  type  f a c t o r s  in  t h e  model to  be developed 
may enhance i t s  p r e d i c t a b i l i t y .  However, t h e  pr imary foca l  p o in t  
o f  t h i s  s tu d y  i s  t o  de te rm ine  how u se fu l  q u a n t i t a t i v e  ( acco u n t in g )  
type  da ta  a r e  in  r a t i n g  municipal  bonds. The q u a n t i t a t i v e  type  
d a ta  used a r e  f i n a n c i a l  r a t i o s  which may be de termined from th e  
f i n a n c i a l  s t a t e m e n t s  o f  a m u n i c i p a l i t y .  For each r a t i o ,  t h e  
average  i s  w i th  r e s p e c t  to  t h e  two most r e c e n t  f i n a n c i a l  r e p o r t i n g
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TABLE 3
FINANCIAL RATIOS USED IN THE ANALYSIS
Average Debt Per  Capi ta
Average Full  F a i th  and C r e d i t  Debt Per  Capi ta
Average Revenue Per Capita
Average P ercen tage  o f  Federal  and S t a t e  Aid to  
Total  Revenue
Average P ercen tage  o f  Long-term Debt R e t i r e d  t o  
Long-term Debt Issued
Average Percen tage  o f  Tota l  Debt to  Assessed Value 
o f  P roper ty
Average P ercen tage  o f  Tota l  Debt to  Es t im ated  
Market Value o f  P roper ty
Average P ercen tage  o f  U nco l lec ted  Taxes
Average P ercen tage  o f  Welfare Payments to  Total  
Revenue
Average P ercen tage  o f  P ro p e r ty  Taxes to  Tota l  Taxes
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p e r io d s  p r i o r  t o  t h e  r a t i n g  o f  th e  munic ipal bond i s s u e .
Two o f  t h e  r a t i o s ,  average  p e rc e n ta g e  o f  w e l f a r e  payments to  
t o t a l  revenue and average  pe rcen tag e  o f  p r o p e r ty  t a x e s  to  t o t a l  
t a x e s ,  have no t  been c i t e d  in  th e  l i t e r a t u r e  as  u se fu l  d e te r m i ­
nan ts  o f  a bond r a t i n g .  The r a t i o n a l e  f o r  i n c lu d in g  th o se  f a c t o r s  
i s  d i s c u s s e d  in  t h e  fo l lo w in g  s e c t io n  with  t h e  d e s c r i p t i o n  o f  th e  
r a t i o .  A b r i e f  d e s c r i p t i o n  o f  each o f  th e  r a t i o s  f o l l o w s .
a .  Average Debt Per  Capita
Debt per  c a p i t a  i s  computed by d i v i d i n g  t o t a l  bonded deb t  by 
p o p u la t i o n .  The bonded d eb t  f i g u r e  i s  composed o f  a l l  long- te rm  
c r e d i t  o b l i g a t i o n s  o f  t h e  c i t y  and i t s  a g e n c i e s ,  whether  backed 
by th e  c i t y ' s  f u l l  f a i t h  and c r e d i t  o r  n o n -g u a ra n tee d ,  and a l l  
i n t e r e s t - b e a r i n g  s h o r t - t e r m  c r e d i t  o b l i g a t i o n s .  All judgments ,  
m or tgages ,  and revenue bonds, as wel l  a s  genera l  o b l i g a t i o n  bonds, 
n o t e s ,  and i n t e r e s t - b e a r i n g  w a r ra n t s  a r e  i n c lu d e d .  Excluded from 
th e  d eb t  f i g u r e  a r e  n o n i n t e r e s t - b e a r i n g  s h o r t - t e r m  o b l i g a t i o n s ,  
i n t e r f u n d  o b l i g a t i o n s ,  amounts owed in  a t r u s t  o r  agency c a p a c i t y ,  
advances and c o n t in g e n t  loans  from o t h e r  govermnents ,  and r i g h t s  
o f  i n d i v i d u a l s  to  b e n e f i t s  from c i t y  employee r e t i r e m e n t  fu n d s .
b. Average Full  F a i th  and C r e d i t  Debt Per Capi ta
Average f u l l  f a i t h  and c r e d i t  deb t  pe r  c a p i t a  i s  determined
by d iv id in g  f u l l  f a i t h  and c r e d i t  deb t  by t h e  p o p u la t i o n .  Full  
f a i t h  and c r e d i t  deb t  i s  long - te rm  deb t  f o r  which th e  c r e d i t  o f  
the  m u n i c i p a l i t y  i s  u n c o n d i t i o n a l l y  p ledged .  This  in c lu d e s  deb t
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payable  i n i t i a l l y  from s p e c i f i c  t a x e s  o r  nontax s o u r c e s ,  but  
r e p r e s e n t s  a l i a h i l i t y  payable  from any o t h e r  a v a i l a b l e  r e so u rc e s  
i f  t h e  pledged s o u rc e s  a r e  i n s u f f i c i e n t .
c .  Average Revenue Per Capi ta
Revenue per  c a p i t a  i s  computed by d i v i d i n g  t o t a l  revenue  by 
p o p u la t i o n .  For t h i s  r a t i o ,  revenue i s  d e f in e d  as a l l  amounts o f  
money r e c e iv e d  by a government from e x t e r n a l  s o u r c e s ,  n e t  o f  
re fu n d s  and o t h e r  c o r r e c t i n g  t r a n s a c t i o n s ,  o t h e r  than  from 
i s s u a n c e  o f  d e b t ,  l i q u i d a t i o n  o f  i n v e s tm e n t s ,  and agency and 
p r i v a t e  t r u s t  t r a n s a c t i o n s .  Noncash t r a n s a c t i o n s  such as  r e c e i p t  
o f  s e r v i c e s ,  commodit ies ,  o r  o t h e r  “r e c e i p t s  in  kind" a r e  a l s o  
ex c luded .
d .  Average P e rcen tage  o f  Federal  and S t a t e  Aid to  Total 
Revenue
This r a t i o ,  computed by d i v i d i n g  t o t a l  f e d e r a l  and s t a t e  a i d  
by t o t a l  r e v e n u e ,  measures  t h e  le v e l  o f  in te rg o v e rn m en ta l  revenue .  
Federal  and s t a t e  a id  in c lu d e  a l l  amounts r e c e iv e d  by th e  m unic i ­
p a l i t y  d i r e c t l y  from th e  f e d e r a l  government o r  t h e  s t a t e  govern­
ment .
e .  Average P ercen tage  o f  Long-Term Debt R e t i r e d  to  Long- 
Term Debt i s su ed
Computed by d i v i d i n g  t o t a l  lo n g - te rm  deb t  r e t i r e d  by long­
term d eb t  i s s u e d ,  t h i s  r a t i o  i n d i c a t e s  th e  i n c r e a s i n g  o r  d e c re a s in g  
use o f  lo n g - te rm  d e b t  to  f in a n c e  municipal  p r o j e c t s .  Long-term
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d e b t  r e t i r e d  i s  t h e  t o t a l  pa r  v a lu e  o f  long- te rm  d e b t  o b l i g a t i o n s  
l i q u i d a t e d  by repayment  o f  exchange,  i n c lu d in g  d e b t  r e t i r e d  by 
re fu n d in g  o b l i g a t i o n s .  Long-term deb t  i s s u e d  i s  th e  par  va lue  o f  
lo n g - te rm  deb t  o b l i g a t i o n s  i n c u r r e d  dur ing  th e  f i s c a l  y e a r ,  i n c lu d in g  
funding  and re fu n d in g  o b l i g a t i o n s .  Debt o b l i g a t i o n s  a u t h o r i z e d ,  
but  n o t  a c t u a l l y  i s s u e d  du r ing  t h e  f i s c a l  pe r io d  a r e  no t  in c lu d e d .
f . Average P e rcen tage  o f  Total  Debt to  Assessed  Value o f  
P ro p e r ty
This  r a t i o  i s  de te rm ined  by d iv i d i n g  t o t a l  bonded d e b t ,  as 
d e f in e d  p r e v i o u s l y  in  t h e  s e c t i o n  d i s c u s s in g  average  deb t  pe r  c a p i t a ,  
by t h e  sum o f  r e a l  and persona l  a s s e s s e d  p r o p e r ty  v a l u a t i o n .
g .  Average P e rcen tag e  o f  Tota l  Debt to  Es t im ated  Market Value 
o f  P ro p e r ty
This  r a t i o  i s  computed by d iv i d i n g  t o t a l  bonded d e b t ,  as  p r e ­
v i o u s l y  d e f i n e d ,  by th e  e s t im a te d  market  v a lu e  o f  t h e  p r o p e r t y .  The
e s t im a te d  market  va lue  o f  th e  r e a l  and persona l  p r o p e r ty  i s  de­
te rm ined  by d i v i d i n g  th e  a s s e s s e d  v a lu e  o f  t h e  p r o p e r ty  by th e  
e s t im a te d  p e rc e n ta g e  o f  th e  a s se s se d  v a lu e  to  t h e  market  v a lu e  as 
g iven in  Moody's Bond Guide.
h .  Average Pe rcen tag e  o f  U n co l lec ted  Taxes
The succ e ss  o f  a c i t y  in  c o l l e c t i n g  th e  t a x e s  a s s e s s e d  i s  one 
o f  t h e  more f r e q u e n t l y  c i t e d  f a c t o r s  hypo th es ize d  as  being con­
s i d e r e d  in  r a t i n g  a bond i s s u e .  The p e rce n tag e  o f  u n c o l l e c t e d  t a x e s  
i s  computed by d i v i d i n g  t o t a l  p r o p e r t y  t a x e s  u n c o l l e c t e d  a t  th e  
m u n i c i p a l i t y ' s  y e a r  end by t o t a l  p r o p e r ty  t a x e s  l e v i e d  f o r  t h e
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y e a r .
i . Average Percen tage  o f  Welfare  Payments to  Tota l  Revenue 
Use o f  t h e  per  c a p i t a  f a c t o r s  w i th o u t  some c o n s i d e r a t i o n  f o r  
th e  p r o f i l e  o f  th e  p o p u la t io n  can be m i s l e a d in g .  I n t u i t i v e l y ,  i t  
seems t h a t  a l a r g e  p e rce n tag e  o f  e l d e r l y ,  u n d e r p r iv i l e g e d  and h and i ­
capped should  be a c o n s i d e r a t i o n  in  r a t i n g  a deb t  i s s u e .  S ince  th e  
f a c t o r s  to  be used in  t h i s  s tu d y  a r e  l i m i t e d  to  q u a n t i t a t i v e  a c ­
co u n t in g  type  f a c t o r s  which cou ld  be de te rm ined  from t h e  annual 
r e p o r t  o f  a m u n i c i p a l i t y ,  u t i l i z a t i o n  o f  p o p u la t io n  p r o f i l e  d a ta  i s  
p r o h i b i t e d .  However, t h e  r a t i o  o f  w e l f a r e  payments to  t o t a l  revenue 
i s  being used as  a s u r r o g a t e  f o r  d a ta  on t h e  p o p u la t io n  p r o f i l e .
This r a t i o  i n d i c a t e s  th e  d r a i n  on c i t y  f in a n c e s  caused by payments 
to  t h e  l e s s  p r o d u c t iv e  members o f  t h e  m u n i c i p a l i t y .
The p e rcen tag e  o f  w e l f a r e  payments t o  t o t a l  revenue i s  com­
puted by d iv i d i n g  cash a s s i s t a n c e  w e l f a re  payments by t o t a l  revenue .  
Cash a s s i s t a n c e  w e l f a r e  payments a r e  composed o f  a l l  payments pa id  
d i r e c t l y  to  needy persons  under  th e  c a t e g o r i c a l  programs Old Age 
A s s i s t a n c e ,  Aid to  F am i l ie s  w i th  Dependent C h i ld r e n ,  Aid to  t h e  
B l in d ,  and Aid to  t h e  D isab led .  Revenue, used in  t h e  denom ina tor ,  
i s  d e f in e d  in  t h e  s e c t i o n  d e s c r i b i n g  revenue per  c a p i t a .
Average P ercen tage  o f  P ro p e r ty  Taxes to  Tota l  Taxes
In r e c e n t  p e r i o d s ,  t a x p a y e r s  have r e s i s t e d  high p r o p e r ty  t a x  
r a t e s .  The succ e ss  o f  t h e i r  e f f o r t s  has i n d i c a t e d  t h a t  a m u n i c i p a l i t y
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does no t  have an u n l im i te d  power t o  t a x .  S ince  p r o p e r ty  tax e s  
a r e  a pr im ary  sou rce  o f  r e v en u e ,  th e  pe rcen tag e  o f  p r o p e r ty  taxes  
t o  t o t a l  t a x e s  was s e l e c t e d  f o r  i n c l u s i o n  p u re ly  on a s p e c u l a t i v e  
b a s i s  to  de te rm ine  i f  t h i s  f a c t o r  p o sses ses  any d i s c r i m i n a t i n g  
a b i l i t y  among t h e  r a t i n g  c l a s s e s .
The f a c t o r  i s  computed by d i v id in g  p r o p e r ty  t a x e s  by t o t a l  
t a x e s .  P ro p e r ty  t a x e s  a r e  d e f in e d  as  genera l  p r o p e r ty  t a x e s  r e ­
l a t i n g  to  p r o p e r ty  as  a whole ,  r e a l  and p e r s o n a l ,  t a n g i b l e  o r  i n t a n g i ­
b le  whether  taxed  a t  a s i n g l e  r a t e  o r  a t  c l a s s i f i e d  r a t e s .  Total  
ta x e s  a r e  composed o f  p r o p e r ty  t a x e s ,  s a l e s  and g ross  r e c e i p t s  
t a x e s  and m isc e l la n e o u s  t a x e s .
The d a ta  used to  g e n e r a t e  t h e s e  q u a n t i t a t i v e  f a c t o r s  a r e  c o l ­
l e c t e d  from a p u b l i c a t i o n  o f  t h e  Department o f  Commerce e n t i t l e d  
"U. S. Bureau o f  t h e  Census C i ty  Government F in an ce s ,"  and Moody's 
Municipal Bond Rat ings  Manual.
The Dependent V a r ia b le  — Bond Rating C lasses
As i n d i c a t e d  in  Chapter  1 ,  Moody's r a t e s  more municipal  bond 
i s s u e s  than  S tandard  & P o o r ' s .  Few i s s u e s  a r e  r a t e d  on ly  by 
S tandard  & P o o r ' s .  T h e re f o re ,  Moody's bond r a t i n g s  have been 
s e l e c t e d  as  th e  dependent  v a r i a b l e  f o r  th e  p r e s e n t  s tu d y .  In a d d i t i o n ,  
s in c e  most o f  th e  e m p i r ic a l  s t u d i e s  o f  c o r p o r a t e  bond r a t i n g s  have 
s e l e c t e d  Moody's r a t i n g s  as  t h e  dependent  v a r i a b l e ,  s e l e c t i o n  o f  
Moody's w i l l  a l low  t h e  r e s u l t s  o f  t h i s  s tu d y  to  be viewed in  l i g h t
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o f  th e  r e s u l t s  o f  t h e  c o r p o r a t e  bond r a t i n g  s t u d i e s .
There i s  a v e ry  l i m i t e d  number o f  bonds r a t e d  as  m a r g in a l ly  
s p e c u l a t i v e  ( B a ) ,  ve ry  s p e c u l a t i v e  (B and Caa),  and d e f a u l t  (Ca) .  
M u n i c i p a l i t i e s  r e c e i v i n g  th e  low r a t i n g  p r e f e r  to  t a k e  t h e i r  chances  
in  t h e  market  w i th o u t  a r a t i n g .  T h e re f o re ,  t h i s  s tudy  i s  l i m i t e d  
to  Moody's top  fo u r  r a t i n g  c l a s s e s ,  Aaa through Baa.
The Data Base
The d a ta  base c o n s i s t s  o f  most genera l  o b l i g a t i o n  i s s u e s  o f  
m u n i c i p a l i t i e s  r a t e d  in  one o f  Moody's top  fo u r  r a t i n g  c l a s s e s  f o r  
which the  a fo rem ent ioned  q u a n t i t a t i v e  f a c t o r s  can be computed, f o r  
th e  p e r io d  from 1976 through 1978. S ince  th e  q u a n t i t a t i v e  f a c t o r s  
cover  th e  two immediate y e a r s  p r i o r  to  t h e  r a t i n g  o f  t h e  i s s u e ,  
t h e  r a t i o  d a ta  w i l l  cover  t h e  t ime p e r io d  1974 th rough  1977.
Several  c h a r a c t e r i s t i c s  o f  t h i s  sample o f  bond r a t i n g s  should  
be n o ted .
(1)  The t ime pe r io d  i s  l i m i t e d  to  th e  pe r iod  beg inn ing  
in  1976. One way o f  a s s e s s i n g  t h e  worth o f  t h i s  
s tu d y  i s  through th e  use o f  c e r t a i n  p r e d i c t i o n  t e s t s .
The h ig h ly  p u b l i c i z e d  d eb t  and l i q u i d i t y  problems o f  
New York C i ty  i n  1975 may have caused a s h i f t  in t h e  
emphasis o f  the  q u a n t i t a t i v e  f a c t o r s  c o n s id e re d  in  
r a t i n g  a bond i s s u e .  Thus, i t  appears  t h a t  a, model 
based on d a ta  subsequen t  to  1975 may be a b e t t e r
p r e d i c t o r .
Only general o b l ig a t io n  bonds a re  inc lu d ed .  General 
o b l ig a t io n  bonds a re  secured by the  i s s u e r ' s  pledge 
o f  i t s  f u l l  f a i t h ,  c r e d i t ,  and tax ing  power fo r  pay­
ment o f  the  bonds. Rating o f  revenue bonds and 
housing a u t h o r i t y  bonds r e q u i re s  s u b s t a n t i a l l y  d i f f e r e n t  
a n a ly s i s .  Revenue bonds a re  ra te d  by ana lyz ing  the  
revenue-producing a b i l i t y  o f  the  under lying a s s e t ;  
housing a u t h o r i t y  bonds a r e  backed by the  fede ra l  
government and c a r ry  an Aaa r a t i n g .
Only m u n ic ip a l i t i e s  with a popula t ion o f  50,000 or  
over  a re  included in the  sample. The f in a n c ia l  in ­
formation published in the  U. S. Bureau o f  th e  Census
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p u b l i c a t i o n ,  the primary source  o f  data f o r  t h i s  
s tudy ,  i s  repo r ted  only f o r  c i t i e s  with a popula t ion  o f
50,000 or  over .
The bond i s s u e  o f  a m u n ic ip a l i ty  i s  included in the  
sample only once,  r e g a rd le s s  o f  the number o f  general 
o b l ig a t io n  i s su es  made during the  time p e r iod .  I t  
appears  t h a t  a l l  o f  the  general  o b l ig a t io n  i s su es  o f  
a governmental u n i t  bear  th e  same c r e d i t  r a t i n g ;  
t h e r e f o r e ,  only the  f i r s t  i s su e  made by the  munici­
p a l i t y  dur ing  the  period examined i s  inc luded .
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S t a t i s t i c a l  Procedures
M u l t ip le  d i s c r i m i n a n t  a n a l y s i s  (MDA) i s  t h e  a p p r o p r i a t e  s t a ­
t i s t i c a l  t e c h n iq u e  f o r  t h i s  s t u d y .  MDA i s  a m u l t i v a r i a t e  s t a t i s t i c a l  
to o l  used to  c l a s s i f y  an o b s e r v a t i o n  i n t o  one o f  s e v e ra l  a p r i o r i  
g roupings  (bond r a t i n g s ,  in  t h i s  c a s e )  based on a s e t  o f  
d i s c r i m i n a t i n g  v a r i a b l e s .
D isc r im in an t  a n a l y s i s  i n v o lv e s  d e r i v in g  t h e  l i n e a r  combinat ion 
o f  t h e  independen t  v a r i a b l e s  t h a t  wil l ,  d i s c r i m i n a t e  b e s t  between the
a p r i o r i  d e f in e d  groups .  This  i s  ach ieved  by maximizing th e  between-
group v a r i a n c e  r e l a t i v e  to  t h e  w i th in  group v a r i a n c e ;  t h u s ,  d i f f e r e n c e s  
w i th in  each r a t i n g s  c l a s s  a r e  minimized and th e  am ong-ra t ings  c l a s s  
d i f f e r e n c e s  a r e  maximized. The l i n e a r  eq u a t io n s  t a k e  t h e  fo l lo w in g  
form;
Dj = v11X1 + v12X2 + . . . + Vtj-Xj* . . . + v l n Xn
d2 = v21Xi + v 12x2 + • * * + v2 j xj  • • * + v2nxn
■
Ds = vs l X1 + vs2X2 * * ’ + vs j Xj  * * * +v2nXn 
where:
Dj = th e  i t h  d i s c r i m i n a n t  f u n c t i o n ,  where
i = l , 2 . . . s ,  and s i s  t h e  s m a l l e r  o f  one l e s s  
than  th e  number o f  groups o r  number o f  v a r i a b l e s .
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v . .  = th e  d i s c r i m i n a n t  c o e f f i c i e n t  o r  weigh t  f o r
* J
t h e  f a c t o r  in  th e  i t h  d i s c r i m i n a n t
fu n c t io n
X. = th e  f a c t o r  in c lu d ed  in  t h e  d i s c r i m i n a n t
J
model,  where j  = l , 2 . . . n .
D isc r im in an t  f u n c t io n s  a r e  computed us ing  th e  f i n a n c i a l  r a t i o
d a ta  f o r  a l l  bond i s s u e s  in  t h e  sample f o r  th e  y e a r s  1976 and 1977.
The f u n c t io n s  which r e s u l t  w i l l  t h en  be used to  p r e d i c t  t h e  a c tu a l  
r a t i n g  o f  th e  bonds in  t h e  ho ld o u t  sample .  The ho ldou t  sample i s  
comprised o f  a l l  1978 bond i s s u e s  in  t h e  sample .  By e n t e r i n g  th e  
q u a n t i t a t i v e  f a c t o r s  f o r  each m u n i c i p a l i t y  in  t h e  ho ld o u t  sample 
i n t o  t h e  d i s c r i m i n a n t  f u n c t i o n s ,  a d i s c r i m i n a n t  s co re  i s  c a l c u l a t e d  
f o r  each bond i s s u e .  Comparison o f  t h e  d i s c r i m i n a n t  s c o re  f o r  each 
bond i s s u e  with  th e  d i s c r i m i n a n t  s c o re s  f o r  th e  r a t i n g  c l a s s e s  
(Ds ) p rov ides  t h e  b a s i s  f o r  a s s i g n i n g  each bond i s s u e  i n t o  one o f  
t h e  f o u r  r a t i n g  c a t e g o r i e s .
The e f f i c i e n c y  o f  t h e  d i s c r i m i n a n t  f u n c t io n s  i s  measured by 
d iv i d i n g  th e  number o f  bonds a s s ig n e d  t h e i r  a c t u a l  Moody's r a t i n g  
by th e  t o t a l  number o f  bonds r e c e i v i n g  t h a t  r a t i n g .  This  e f f i c i e n c y  
measure i s  th e  b a s i s  f o r  e v a l u a t i n g  th e  homogeneity o f  f i n a n c i a l  
c h a r a c t e r i s t i c s  o f  th e  m u n i c i p a l i t i e s  w i th in  each bond r a t i n g  c l a s s  
and d i f f e r e n c e s  among th e  r a t i n g  c l a s s e s .  F ur the rm ore ,  t h e  d i s ­
c r im in a n t  c o e f f i c i e n t s  ( v j j )  p rov ide  in fo rm a t io n  on th o se  q u a n t i t a ­
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t i v e  f a c t o r s  which a r e  most s i g n i f i c a n t  in  d i f f e r e n t i a t i n g  th e  four  
r a t i n g  c l a s s e s .
There a r e  two b a s ic  assumptions  o f  t h e  MDA model: (1)  m u l t i ­
v a r i a t e  n o rm a l i ty  o f  th e  d i s t r i b u t i o n s  and ( 2 ) unknown (b u t  eq u a l )
26d i s p e r s i o n  and c o v a r ia n c e  s t r u c t u r e s  f o r  th e  g roups .  There i s  
some q u e s t io n  as  t o  the  p re sen ce  o f  a m u l t i v a r i a t e  normal d i s t r i b u ­
t i o n  in  each o f  t h e  r a t i n g  c l a s s e s  f o r  th e  f i n a n c i a l  r a t i o s  a n a ly z e d .  
Severa l  s t u d i e s  have shown t h a t  f i n a n c i a l  r a t i o s  may n o t  be normally  
d i s t r i b u t e d . 27  These s t u d i e s  were ,  however, on a u n i v a r i a t e  b a s i s  
and based on d a ta  from m anufac tu r ing  f i r m s .  No s t u d i e s  on th e  s t a ­
t i s t i c a l  d i s t r i b u t i o n  o f  r a t i o s  based on d a ta  from m u n i c i p a l i t i e s  
have been made. F o r t u n a t e l y ,  t h e  e x i s t e n c e  o f  the  m u l t i v a r i a t e  
normal d i s t r i b u t i o n  i s  n o t  c r i t i c a l  to  t h e  su ccess  o f  t h e  s tu d y .
Cooley and Lohnes s u g g e s t  t h a t  th e  e x i s t e n c e  o r  n o n e x is te n c e  o f  a
28m u l t i v a r i a t e  normal d i s t r i b u t i o n  should  cause  l i t t l e  c o n c e rn .  They 
s t a t e :
I f  i t  i s  p o s s i b l e  to  work w i th  l a r g e  enough and 
r e p r e s e n t a t i v e  enough sam ples ,  s i z e a b l e  e f f e c t s  
and c o n t r a s t s  t h a t  appear  in  d a ta  a n a ly se s  w i l l  
have compel l ing  i m p l i c a t i o n s  f o r  behav io ra l  t h e o r y  
and e d u c a t io n a l  p r a c t i c e  w i th o u t  t h e  b u t t r e s s i n g  o f  
p r o p o s i t i o n s  abou t  t h e  p r o b a b i l i t i e s  o f  nu l l  
hy p o th e se s .  This s t r a t e g y  r e q u i r e s  showing what th e  
f a c t o r s  e x t r a c t e d  from th e  p r e d i c t o r  b a t t e r i e s  can 
do to  reduce  t h e  unexp la ined  v a r i a n c e s  in  s o c i a l l y  
s i g n i f i c a n t  c r i t e r i o n  v a r i a b l e s .  P r e d i c t i o n  on 
r e p l i c a t i o n  samples i s  p r o t e c t i o n  a g a i n s t  c a p i t a l i z a ­
t i o n  on chance .  The hazards  o f  o v e r f i t t i n g  in  m u l t i ­
v a r i a t e  a n a l y s i s  a r e  g r e a t .  Although s i g n i f i c a n c e  
t e s t s ,  when a p p r o p r i a t e ,  can he lp  t o  p r o t e c t  a g a i n s t
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r e p o r t i n g  r e s u l t s  t h a t  can never  be r e p l i c a t e d ,  we 
tend  to  t r e a t  ou r  m u l t i v a r i a t e  models a s  p r i m a r i l y  
h e u r i s t i c  r a t h e r  th an  i n f e r e n t i a l  p r o ce d u re s .  9
The second b a s ic  a ssum pt ion ,  e q u a l i t y  o f  th e  v a r i a n c e -c o v a r i a n c e  
m a t r i c e s  o f  t h e  v a r i a b l e s  w i th in  each r a t i n g  c l a s s ,  i s  r e q u i r e d  s in c e  
l i n e a r  e q u a t io n s  a r e  used f o r  d i s c r i m i n a t i n g  between groups.  I f  
t h e  v a r i a n c e - c o v a r i a n c e  m a t r i c e s  o f  t h e  independent  v a r i a b l e s  a r e  
n o t  e q u a l ,  q u a d r a t i c  d i s c r i m i n a n t  f u n c t io n s  should  be used .  The e f ­
f e c t  o f  unequal v a r i a n c e - c o v a r i a n c e  m a t r i c e s  i s  t h a t  th e  e f f i c i e n c y  
with  which th e  d i s c r i m i n a n t  f u n c t io n s  can c o r r e c t l y  p r e d i c t  th e  
bond r a t i n g s  w i l l  be lower  i f  l i n e a r  r u l e s  a r e  used i n s t e a d  o f  
q u a d r a t i c  r u l e s . ^  S ince  t h e  MDA s t a t i s t i c a l  packages a v a i l a b l e  
do n o t  p rov ide  f o r  q u a d r a t i c  d i s c r i m i n a n t  f u n c t i o n s ,  l i n e a r  f u n c t io n s  
w i l l  be used and a r e  assumed to  be s u f f i c i e n t ,  r e a l i z i n g  t h a t  th e  
r e s u l t s  a r e  s u b j e c t  to  a p o s s i b l e  downward b i a s .  Even i f  a problem 
does e x i s t  w i th  th e  e q u a l i t y  o f  th e  v a r i a n c e - c o v a r i a n c e  m a t r i c e s ,  
t h e  h e u r i s t i c  a s p e c t s  o f  th e  MDS r e s u l t s  a r e  o f  prime importance 
as  sugges ted  by Cooley and Lohnes.
The d i s c r i m i n a n t  f u n c t io n s  and r e l a t e d  a n a l y s i s  w i l l  be done 
by th e  M u l t ip le  D isc r im in an t  A n a ly s is  Program in  t h e  S t a t i s t i c a l  
Package f o r  t h e  Soc ia l  S c iences  (SPSS) program package.  The 
s te p w ise  method w i l l  be used to  s e l e c t  from a l l  t h e  q u a n t i t a t i v e  
f a c t o r s  i n i t i a l l y  c o n s id e red  f o r  i n c l u s i o n  in  t h e  model .  The 
s tep w ise  method invo lves  e n t e r i n g  th e  independen t  v a r i a b l e s  i n t o
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t h e  d i s c r i m i n a n t  f u n c t io n  one a t  a t im e  on th e  b a s i s  o f  t h e i r  
d i s c r i m i n a t i n g  power. E v e n tu a l ly ,  e i t h e r  a l l  independen t  v a r i a b l e s  
w i l l  have been in c lu d ed  in  t h e  f u n c t i o n ,  o r  t h e  excluded v a r i a b l e s  
w i l l  have been judged  as  n o t  c o n t r i b u t i n g  s i g n i f i c a n t l y  toward 
f u r t h e r  d i s c r i m i n a t i o n .
In de te rm in in g  which independen t  v a r i a b l e s  a re  to  be con s id e red  
f o r  i n c l u s i o n  in  t h e  d i s c r i m i n a n t  model,  th e  p a r t i a l  m u l t i v a r i a t e  
F r a t i o  i s  c a l c u l a t e d .  "The p a r t i a l  F r a t i o  measures t h e  d i s c r i m i n a ­
t i o n  in t ro d u ce d  by th e  v a r i a b l e s  by t a k in g  i n t o  accoun t  t h e  d i s -
31c r i m i n a t i o n  ach ieved  by th e  o t h e r  s e l e c t e d  v a r i a b l e s . "  A minimum 
F r a t i o  i s  s e t  a t  1 . 0 ,  a l e v e l  which i n s u r e s  t h a t  "a lm ost  any
32v a r i a b l e  w ith  d i s c r i m i n a t i n g  power i s  chosen and r e t a i n e d  f o r  a n a l y s i s . "
The minimum F r a t i o  does n o t  i n s u r e  t h e  a c tu a l  i n c l u s i o n  o f  a g iven
r a t i o  in  th e  model.  In t h e  s te p w is e  p ro c ed u re ,  th e  c r i t e r i o n  f o r
a c tu a l  i n c l u s i o n  i s  th e  " o v e r a l l  m u l t i v a r i a t e  F r a t i o  f o r  t h e  t e s t
33o f  d i f f e r e n c e s  among group c e n t r o i d s . "  C en t ro id s  a r e  mean va lues  
o f  t h e  d i s c r i m i n a n t  s co re s  f o r  each r a t i n g  c a t e g o r y .  The o b j e c t i v e  
i s  to  in c lu d e  th o se  f a c t o r s  which maximize t h e  s e p a r a t i o n  o f  t h e  
i n d u s t r i e s  and hence maximize th e  F r a t i o .
The f a c t o r s  which maximize th e  s e p a r a t i o n  o f  t h e  group c e n t r o i d s  
and th e  F r a t i o  a l s o  minimize the  W i lk s 1 lambda s t a t i s t i c .  W i lk s 1 
lambda i s  a measure o f  o v e r a l l  d i f f e r e n t i a t i o n  which c o n s id e r s  th e  
d i f f e r e n c e s  between a l l  t h e  c e n t r o i d s  and th e  homogeneity w i th in  
t h e  g roups .
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With th e  Wilks '  l a m b d a -m u l t iv a r i a t e  F r a t i o  as  th e  s e l e c t i o n
c r i t e r i o n ,  the  s te p w is e  p rocedure  begins  by s e l e c t i n g  th e  v a r i a b l e
which has t h e  h i g h e s t  v a lue  on th e  s e l e c t i o n  c r i t e r i o n .
This i n i t i a l  v a r i a b l e  i s  then  p a i r e d  with  each o f  
t h e  o t h e r  v a r i a b l e s ,  one a t  a t im e ,  and t h e  s e l e c ­
t i o n  c r i t e r i o n  i s  computed. The new v a r i a b l e  
which in  co n ju n c t io n  w i th  t h e  i n i t i a l  v a r i a b l e  
produces t h e  b e s t  c r i t e r i o n  v a lu e  i s  s e l e c t e d  as  t h e  
second v a r i a b l e  t o  e n t e r  t h e  model.  This p rocedure  
o f  l o c a t i n g  th e  n ex t  v a r i a b l e  t h a t  would y i e l d  th e  
b e s t  c r i t e r i o n ,  given th e  v a r i a b l e s  a l r e a d y  s e l e c t e d ,  
c o n t in u e s  u n t i l  a l l  v a r i a b l e s  a r e  s e l e c t e d  o r  no 
a d d i t i o n a l  v a r i a b l e s  p rov ide  a minimum le v e l  o f
improvement.
V a r ia b le s  a r e  added to  the  model as  long as  th e  p a r t i a l  F r a t i o  
eq u a ls  o r  exceeds  1 . 0 ; i f  i t  does n o t ,  t h e  process  o f  adding 
v a r i a b l e s  s t o p s .  The d i s c r i m i n a n t  c o e f f i c i e n t s  a r e  then d e r iv ed
f o r  the  v a r i a b l e s  in c lu d e d .
CHAPTER 4
THE RESULTS
The a n a l y s i s  sample c o n s i s t s  o f  152 bond i s s u e s  from 39 s t a t e s .  
The d i s c r i m i n a n t  f u n c t io n s  determined from th e  a n a l y s i s  sample were 
used to  p r e d i c t  th e  r a t i n g s  o f  43 bond i s s u e s  in  1978 from 26 s t a t e s .  
A . l i s t  o f  t h e  m u n i c i p a l i t i e s  inc luded  in  t h e  a n a l y s i s  sample and a 
comparison o f  t h e  p r e d i c t e d  group with  t h e i r  a c tu a l  Moody's bond 
r a t i n g  i s  given on E x h ib i t  I I  in  t h e  appendix .
U n iv a r i a t e  A na lys is
The group means and s t a n d a rd  d e v i a t i o n s  f o r  each o f  t h e  ten  
independent  v a r i a b l e s  a r e  shown in  Table 4 and Table 5 r e s p e c t i v e l y .  
A na lys is  o f  t h e  u n i v a r i a t e  r e s u l t s  i n d i c a t e s  t h a t  f i v e  o f  t h e  in d e ­
pendent  v a r i a b l e s ,  revenue per  c a p i t a ,  pe rcen tag e  o f  f e d e r a l  and 
s t a t e  a id  to  t o t a l  r ev en u e ,  p e rc e n ta g e  o f  deb t  to  market  va lue  o f  
p r o p e r t y ,  pe rcen tag e  o f  deb t  to  a s s e s s e d  va lue  o f  p r o p e r ty  and p e r ­
c en tag e  o f  p ro p e r ty  tax  t o  t o t a l  t a x ,  a re  s i g n i f i c a n t l y  d i f f e r e n t  f o r  
each o f  the  r a t i n g  groups a t  th e  1 p e r c e n t  l e v e l .  F u r th e r  a n a l y s i s  
o f  t h e s e  r e s u l t s  on a u n i v a r i a t e  b a s i s  shows t h a t  t h e r e  i s  no con­
s i s t e n t  p a t t e r n  o f  changes in  t h e  group means. For example,  i t  would 
appear  t h a t  d eb t  pe r  c a p i t a  would be low es t  f o r  t h e  Aaa group and 
would in c r e a s e  f o r  each lower  r a t i n g  c l a s s .  I n t u i t i v e l y ,  i t  seems
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V ar ia b le  
. *
Debt per  c a p i t a
Ful l  f a i t h  and 
c r e d i t  d e b t  per  
c a p i t a
♦Revenue p e r  c a p i t a
★percentage o f
f e d e r a l  and s t a t e  
a i d  t o  t o t a l  
revenue
P ercen tage  o f  long­
term deb t  r e t i r e d  
t o  lo n g - te rm  debt  
i s s u e d
♦Percen tage  o f  t o t a l  
deb t  to  a s se s se d  
v a lu e  o f  p ro p e r ty
♦P ercen tage  o f  t o t a l  
d e b t  to  market  
v a lue  o f  p ro p e r ty
P e rcen tage  o f  
u n c o l l e c t e d  tax es
P ercen tage  o f  
w e l f a re  payments 
to  t o t a l  revenue
♦P ercen tage  o f
p r o p e r ty  t a x e s  to 




Aaa Aa A Baa
501.01 523.38 470.33 624.51
357.79 315.47 285.04 359.91
496.22 377.86 363.35 595.04
.333 .314 .313 .440
2.784 1 .204 1.288 .745
.066 .111 .152 .207
.039 .042 .051 .090
.038 .054 .089 .077
.010 .019 .012 .016
.891 .607 .650 .799
* U n iv a r i a t e  F Rat io  i n d i c a t e s  t h a t  t h e s e  v a r i a b l e s  a r e  s i g n i f i c a n t l y  





V a r ia b le
Debt pe r  c a p i t a
Full  f a i t h  and 
c r e d i t  d e b t  per  
c a p i t a
Revenue pe r  c a p i t a
Pe rcen tag e  o f  
f e d e r a l  and s t a t e  
a id  to  t o t a l  
revenue
P ercen tage  o f  long ­
term d eb t  r e t i r e d  
to  lo n g - te rm  deb t  
i s su ed
P ercen tag e  o f  t o t a l  
d eb t  to  a s s e s s e d  
v a lue  o f  p r o p e r ty
P ercen tage  o f  t o t a l  
d eb t  to  market  
va lue  o f  p r o p e r ty
P e rcen tage  o f  
u n c o l l e c t e d  tax es
Percen tage  o f  
w e l f a r e  payments 
to  t o t a l  revenue
P ercen tage  o f  
p ro p e r ty  t a x e s  to  


































t h a t  th e  h ig h e r  t h e  average  d e b t  per  c a p i t a ,  th e  g r e a t e r  t h e  chance 
o f  d e f a u l t  and thus  t h e  lower  t h e  r a t i n g .  This i s  n o t  t h e  c a s e .
Debt per  c a p i t a  i s  lowes t  f o r  t h e  m u n i c i p a l i t i e s  w i th  A r a t e d  
bonds. S i m i l a r  i n c o n s i s t e n c i e s  can be noted w i th  revenue per  
c a p i t a .  I t  would a p p ea r  t h a t  t h e  h ig h e r  t h e  revenue pe r  c a p i t a ,  
t h e  g r e a t e r  t h e  wea l th  o f  t h e  m u n i c i p a l i t y ,  and th e  l e s s  chance o f  
d e f a u l t .  The more income a v a i l a b l e  in  t h e  community, th e  more a b le  
i t  should  be to  meet i t s  m atur ing  o b l i g a t i o n s .  Thus, revenue per 
c a p i t a  shou ld  be h i g h e s t  f o r  m u n i c i p a l i t i e s  w i th  Aaa r a t e d  bonds.
In f a c t ,  revenue p e r  c a p i t a  i s  h i g h e s t  f o r  t h e  m u n i c i p a l i t i e s  with  
Baa bonds, then  A a a ' s ,  then  A a ' s ,  and f i n a l l y ,  A ' s .  As can be 
noted  from Table  4 ,  s i m i l a r  i n c o n s i s t e n c i e s  e x i s t  f o r  some o f  t h e  
o t h e r  independen t  v a r i a b l e s .  Two v a r i a b l e s ,  p e rcen tag e  o f  t o t a l  
d e b t  to  a s s e s s e d  v a lue  o f  p r o p e r ty  and p e rcen tag e  o f  t o t a l  d eb t  to  
e s t im a te d  market  v a l u e ,  a r e  o rd e red  in  a c o n s i s t e n t  manner.
M u l t i v a r i a t e  A na lys is
The u n i v a r i a t e  a n a l y s i s  does no t  i n v e s t i g a t e  th e  in te rde pendence  
among th e  v a r i a b l e s .  As a r e s u l t ,  m u l t i v a r i a t e  a n a l y s i s  was p e r ­
formed. Using d a ta  from 1976 and 1977 and th e  s tep w ise  s e l e c t i o n  
method, t h r e e  d i s c r i m i n a n t  f u n c t io n s  (one l e s s  than  th e  number o f  
groups)  were g e n e r a t e d .  The s tep w ise  method begins  by s e l e c t i n g  
th e  s i n g l e  b e s t  d i s c r i m i n a t i n g  v a r i a b l e .  The i n i t i a l  v a r i a b l e  i s  
then  p a i r e d  w i th  each o f  t h e  o t h e r  independen t  v a r i a b l e s  one a t  a
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t im e ,  and a second v a r i a b l e  i s  s e l e c t e d .  The second v a r i a b l e  i s  
t h e  one which i s  b e s t  a b le  t o  improve th e  d i s c r i m i n a t i n g  power o f  
t h e  f u n c t io n  in  combinat ion  with  t h e  f i r s t  v a r i a b l e .  E v e n tu a l ly ,  
a l l  th e  v a r i a b l e s  w i l l  have been inc luded  in  th e  f u n c t io n  o r  th e  
excluded v a r i a b l e s  w i l l  have been judged as  n o t  c o n t r i b u t i n g  
s i g n i f i c a n t l y  toward f u r t h e r  d i s c r i m i n a t i o n .  The o r d e r  o f  th e  
e i g h t  v a r i a b l e s  s e l e c t e d  f o r  i n c l u s i o n  in  t h e  model i s  shown on 
Table  6 . As i n d i c a t e d  by th e  change in  t h e  Wilks '  lambda, th e  
f i r s t  t h r e e  v a r i a b l e s  to  e n t e r  the  model possess  th e  most d i s c r i m i n a ­
t o r y  power.
I t  i s  l o g i c a l  t h a t  t h e  p e r c e n ta g e  o f  debt  to  market  v a lue  o f  
t h e  p r o p e r ty  was de termined  to  be th e  most d i s c r i m i n a t i n g  v a r i a b l e .  
This  r a t i o  e s t i m a t e s  th e  amount o f  p r o p e r ty  r e q u i r e d  to  l i q u i d a t e  
t h e  deb t  o f  t h e  m u n i c i p a l i t y .  T h e re f o re ,  i t  i s  i n t u i t i v e  t h a t  th e  
h ig h e r  th e  p e r c e n ta g e ,  t h e  lower t h e  bond r a t i n g .  Recal l  
t h a t  on a u n i v a r i a t e  b a s i s ,  t h i s  v a r i a b l e  was o rd e red  in  a c o n s i s t e n t  
manner and t h e  F r a t i o  i n d i c a t e d  s i g n i f i c a n t  d i f f e r e n c e  a t  the  1 
p e rc e n t  l e v e l .
Debt per  c a p i t a  e n te r e d  th e  model a t '  s t e p  two as th e  second 
most d i s c r i m i n a t i n g  v a r i a b l e  when co n s id e re d  in  connec t ion  with  th e  
p e r c e n t  o f  d eb t  to  market  v a lue  o f  t h e  p r o p e r t y .  This  f r e q u e n t l y  
c i t e d  measure o f  m u n i c i p a l i t y ' s  a b i l i t y  to  pay i t s  o b l i g a t i o n s  i s  
a p p a r e n t ly  u s e fu l  to  Moody's in  a s s e s s i n g  c r e d i t w o r t h i n e s s .  I t  i s  
r e a so n a b le  t h a t  th e  amount o f  d eb t  burden sha red  by each in d iv id u a l
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TABLE 6
ORDER OF DISCRIMINATING VARIABLES 
ENTERED IN THE MODEL
Step  V a r ia b le  Entered
1 P e rc e n t  o f  d e b t  to  market
va lue  o f  p r o p e r ty
2 Debt per  c a p i t a
3 P e rc e n t  o f  p r o p e r ty  tax  to
t o t a l  t a x e s
4 Revenue per  c a p i t a
5 P e rc e n t  o f  d eb t  to  a s s e s s e d
v a lu e  o f  p ro p e r ty
6 P e r c e n t  o f  w e l f a re  payments
to  t o t a l  revenue
7 P e rc en t  o f  u n c o l l e c t e d  ta x e s
8 P e r c e n t  o f  f e d e r a l  and s t a t e
a i d  to  t o t a l  revenue










w i th in  t h e  m u n i c i p a l i t y  would p ossess  d i s c r i m i n a t o r y  power among 
th e  r a t i n g  c l a s s e s .
The t h i r d  v a r i a b l e  to  be s e l e c t e d  f o r  i n c l u s i o n  in  t h e  model ,  
p e rc en ta g e  o f  p r o p e r ty  tax  to  t o t a l  t a x e s ,  i n d i c a t e s  how h e a v i ly  
t h e  governmental u n i t s  r e l y  on p r o p e r ty  ta x  as  a sou rce  o f  revenue .  
P r i o r  to  th e  D epress ion ,  p r o p e r t y  tax  r e c e i p t s  accounted  f o r  
app rox im a te ly  t w o - th i r d s  o f  a l l  genera l  revenues o f  s t a t e  and lo c a l  
governments .  Many m u n i c i p a l i t i e s  r e l i e d  e n t i r e l y  on th e  p r o p e r ty  
ta x  w i th  o t h e r  so u rces  o f  revenue o f  l i t t l e  im por tance .  P ro p e r ty  
t a x  has a low income e l a s t i c i t y .  That  i s ,  as t h e  income l e v e l  o f  
t h e  u n i t  i n c r e a s e s ,  t h e  i n c r e a s e  in  t h e  t a x  revenue f o r  th e  m un ic i ­
p a l i t y  i s  n o t  p r o p o r t i o n a l .  In t imes  o f  i n f l a t i o n ,  m u n i c i p a l i t i e s  
w i th  a heavy r e l i a n c e  on p r o p e r ty  t a x e s  a s  a source  o f  revenue 
would face  t i g h t  f i n a n c i a l  s i t u a t i o n s .  Thus, t h i s  r a t i o  i s  an 
i n d i c a t i o n  o f  t h e  a b i l i t y  o f  t h e  c i t y  to  keep up w i th  o p e r a t i n g  
c o s t s  i n  p e r io d s  o f  r i s i n g  p r i c e s .  I t  i s  i n t u i t i v e  t h a t  t h i s  v a r i a b l e  
should  be co n s id e re d  in  a s s e s s i n g  th e  c r e d i t w o r t h i n e s s  o f  a govern­
mental u n i t .
The o t h e r  f i v e  v a r i a b l e s  to  e n t e r  t h e  model in  s t e p s  fo u r  
through e i g h t  possess  ap p ro x im a te ly  t h e  same amount o f  d i s c r i m i n a t o r y  
power among th e  r a t i n g  c l a s s e s .  I t  appears  r e a so n a b le  t h a t  t h e s e  
v a r i a b l e s  were in c lu d ed  and do possess  d i s c r i m i n a t o r y  power among 
t h e  c l a s s e s .
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The s t a n d a r d i z e d  and u n s ta n d a rd iz e d  d i s c r i m i n a n t  fu n c t io n  
c o e f f i c i e n t s  f o r  th e  e i g h t  independen t  v a r i a b l e s  in c lu d ed  in  t h e  
model a r e  shown in  Table 7. These d i s c r i m i n a n t  f u n c t io n s  maximize 
th e  s e p a r a t i o n  between the  groups o f  r a t i n g s .  I t  i s  i n t e r e s t i n g  
to  no te  t h a t  t h e  model in c lu d e s  t h r e e  v a r i a b l e s ,  d eb t  per  c a p i t a ,  
p e rcen tag e  o f  u n c o l l e c t e d  t a x e s ,  and pe rcen tag e  o f  w e l f a r e  payments 
to  revenue ,  which were no t  s i g n i f i c a n t l y  d i f f e r e n t  f o r  each r a t i n g  
group on a u n i v a r i a t e  approach .  This i s  caused by th e  i n t e r ­
a c t i o n  among th e  v a r i a b l e s .  These t h r e e  v a r i a b l e s  a r e  s i g n i f i c a n t  
when c o n s id e re d  in  connec t ion  w i th  th e  o t h e r  v a r i a b l e s  in c lu d ed  in  
t h e  d i s c r i m i n a n t  model.
The u n s ta n d a rd iz e d  c o e f f i c i e n t s  measure t h e  c o n t r i b u t i o n  o f  
each v a r i a b l e  to  the  t o t a l  d i s c r i m i n a n t  s c o r e ,  bu t  t h e s e  c o e f ­
f i c i e n t s  do no t  r e p o r t  th e  r e l a t i v e  importance o f  t h e  v a r i a b l e s .
The s t a n d a r d i z e d  c o e f f i c i e n t s  a r e  o b ta in ed  by m u l t i p l y in g  each 
u n s ta n d a rd iz e d  c o e f f i c i e n t  by i t s  s ta n d a rd  d e v i a t i o n . ^  The 
s ta n d a rd i z e d  d i s c r i m i n a n t  f u n c t io n  c o e f f i c i e n t s  a r e  o f  g r e a t  
a n a l y t i c  im por tance .  When th e  s ig n  i s  ig n o re d ,  each c o e f f i c i e n t  
r e p r e s e n t s  t h e  r e l a t i v e  c o n t r i b u t i o n  o f  i t s  a s s o c i a t e d  v a r i a b l e  to
t h a t  f u n c t i o n .  The s ig n  m ere ly  denotes  whether  th e  v a r i a b l e  i s
38making a p o s i t i v e  o r  n e g a t iv e  c o n t r i b u t i o n .
The r e s u l t s  i n d i c a t e  t h a t  f o r  f u n c t io n  1 ,  which d i s c r i m i n a t e s  
between Aaa and Aa r a t e d  bonds , t h e  p e rcen tag e  o f  d eb t  to  market
TABLE 7
STANDARDIZED AND UNSTANDARDIZED DISCRIMINANT FUNCTION COEFFICIENTS
Variables  included
in  the  Model_______
Debt per  cap i ta
Revenue per cap i ta
Percentage o f  federa l  
and s t a t e  a id  to  
t o t a l  revenue
Percentage o f  welfare  
payments to  revenue
Debt to market value 
o f  proper ty
Debt to  assessed  value 
o f  property
Percentage of  
unco l lec ted  taxes
Percentage o f  
p roperty  taxes 
to  t o t a l  taxes
Function 1
Stan-  Unstan- 
































v a lu e  o f  t h e  p r o p e r ty  and deb t  per  c a p i t a  a r e  t h e  most im p o r tan t  
d i s c r i m i n a t i n g  v a r i a b l e s .  In f a c t ,  t h e s e  two v a r i a b l e s  a r e  ap ­
p ro x im a te ly  t h r e e  t imes  as  im p o r tan t  as  t h e  o t h e r  s i x  v a r i a b l e s  
combined. For f u n c t io n  2 ,  which d i s c r i m i n a t e s  between Aa and A 
r a t e d  bonds, t h e s e  same two v a r i a b l e s  c o n t r i b u t e  very  l i t t l e  t o  
t h e  m ode l ' s  d i s c r i m i n a t o r y  power. The p e rc e n ta g e  o f  p r o p e r t y  tax  
to  t o t a l  t a x  fo l lowed  by revenue per. c a p i t a  a r e  t h e  most d i s ­
c r i m i n a t i n g  v a r i a b l e s  f o r  f u n c t io n  2 .  For f u n c t io n  3, which 
d i s c r i m i n a t e s  between A and Baa r a t e d  bonds, t h e  s t a n d a r d i z e d  
d i s c r i m i n a n t  c o e f f i c i e n t s  i n d i c a t e  t h a t  deb t  pe r  c a p i t a  and 
average  p r o p e r ty  t a x  to  t o t a l  t a x ,  r e s p e c t i v e l y ,  make t h e  l a r g e s t  
c o n t r i b u t i o n  to  t h e  m ode l ' s  d i s c r i m i n a t i n g  power. I t  i s  i n t e r e s t ­
ing t h a t  th e  p e rce n tag e  o f  deb t  to  market  v a lue  o f  t h e  p r o p e r ty  
i s  th e  most d i s c r i m i n a t i n g  v a r i a b l e  in  f u n c t io n  1 , and t h e  l e a s t  
d i s c r i m i n a t i n g  v a r i a b l e  in  both f u n c t io n s  2 and 3 .  This  s h i f t  i s  
caused by th e  change in  t h e  l i n e a r  combinat ion  o f  t h e  v a r i a b l e s  
s e l e c t e d  when the  f i r s t  f u n c t io n  was d e te rm ined .
The f u n c t io n s  a r e  d e r iv e d  in  t h e  o r d e r  o f  d i s c r i m i n a t i n g  
power. Each f u n c t io n  d e r iv e d  a f t e r  th e  i n i t i a l  f u n c t io n  has l e s s  
d i s c r i m i n a t i n g  power than  th e  p rev ious  one.  When a l a r g e  number 
o f  f u n c t io n s  a r e  g e n e r a t e d ,  some o f  th e  l a t e r  ones can be ignored  
s in c e  th e y  possess  l i t t l e  o r  no d i s c r i m i n a t i n g  power. In o r d e r  
t o  de te rm ine  th e  r e l a t i v e  a b i l i t y  o f  each fu n c t io n  to  d i s c r i m i n a t e
51
between th e  r a t i n g  c l a s s e s ,  e ig e n v a lu e s  f o r  each f u n c t io n  were 
computed. The e ig e n v a lu e  i s  a measure o f  t h e  r e l a t i v e  importance 
o f  t h e  f u n c t io n .  The sum o f  th e  e ig en v a lu es  i s  a measure o f  th e  
t o t a l  v a r i a n c e  e x i s t i n g  in  t h e  d i s c r i m i n a t i n g  v a r i a b l e s .  When a 
s i n g l e  e ig en v a lu e  i s  exp ressed  as  a p e rcen tag e  o f  t h e  t o t a l  sum 
o f  e i g e n v a lu e s ,  t h e  r e s u l t  i s  a r e f e r e n c e  o f  th e  r e l a t i v e  impor­
tance  o f  the  a s s o c i a t e d  f u n c t i o n .  The e ig e n v a lu e s  and the  r e l a t i v e  
p e rce n tag e  d i s c r i m i n a t i o n  a t t r i b u t a b l e  to  each f u n c t io n  a r e  
shown in  Table 8 . A n a ly s is  o f  Table 8  i n d i c a t e s  t h a t  f u n c t io n  
3 c o n t r i b u t e s  l i t t l e  t o  th e  d i s c r i m i n a t i n g  power.
To t e s t  whether  a l l  t h r e e  d i s c r i m i n a n t  f u n c t io n s  a r e  s t a ­
t i s t i c a l l y  s i g n i f i c a n t  and should  be used in  t h e  a n a l y s i s ,  Wilks '  
lambdas and t h e i r  a s s o c i a t e d  c h i - s q u a r e  t e s t s  o f  s i g n i f i c a n c e  were 
g e n e ra te d .  The r e s u l t s  a r e  shown in  Table 9. Before any f u n c t io n s  
were de te rm in ed ,  Wilks '  lambda was .41775. This i n d i c a t e s  t h a t  
c o n s id e ra b l e  d i s c r i m i n a t i n g  power e x i s t s  in th e  v a r i a b l e s  being 
used .  The l a r g e r  t h e  lambda v a lu e ,  the  l e s s  d i s c r i m i n a t i n g  power 
i s  p r e s e n t .  A f t e r  some o f  t h i s  d i s c r i m i n a t i n g  power has been r e ­
moved by p la c in g  some o f  th e  v a r i a b l e s  in t h e  f i r s t  f u n c t i o n ,  lambda 
in c r e a s e s  to  ,72022,  bu t  t h e  c h i - s q u a r e  i n d i c a t e s  t h a t  a s t a t i s ­
t i c a l l y  s i g n i f i c a n t  amount o f  d i s c r i m i n a t i n g  in fo rm a t io n  s t i l l  
e x i s t s .  A f t e r  a d d i t i o n a l  d i s c r i m i n a t i n g  power has been removed by 
p l a c in g  i t  in t h e  second f u n c t i o n ,  a l a r g e  lambda ( .95159)  i s  found.  
Although the  t h i r d  f u n c t io n  does n o t  add a tremendous amount to
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TABLE 8
ErGENVALUES FOR EACH DISCRIMINANT FUNCTION
D isc r im in an t
R e la t i v e  Pe rcen tage  
D isc r im in a t io n  
A t t r i b u t a b l e  to
Function Eigenva lues Each Funct ion
1 .724 66.05
2 • CO TO 29.31
3 .051 4 .64
TABLE 9
WILKS' LAMBDA AND CHI-SQUARE RESULTS
D isc r im in an t  W ilks '  Chi Degree o f
Funct ion Lambda Square Freedom S i g n i f i c a n c e
0 .41775 126.56 24 .0 0 0 0
1 .72022 47.59 14 .0 0 0 0
2 .95159 7.19 6 .3032
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t h e  d i s c r i m i n a t i n g  a b i l i t y ,  t h e  fu n c t io n  adds a s u f f i c i e n t  amount 
to  i n c lu d e  i t  in  th e  a n a l y s i s  o f  t h e  p r e d i c t a b i l i t y  o f  th e  model.
The pr imary  purpose o f  t h i s  s tudy  i s  to  de te rm ine  how well 
a municipal  bond r a t i n g  could  be p r e d i c t e d  us ing  q u a n t i t a t i v e  
a c c o u n t in g - ty p e  d a t a .  The f u n c t io n s  developed with  da ta  from 1976 
and 1977 were used to  p r e d i c t  Moody's bond r a t i n g  f o r  43 munic ipa l  
bond i s s u e s  in  1978. The r e s u l t s  a r e  r e p o r te d  in  Table 10. The 
p r e d i c t i o n  r e s u l t s  a re  i n fo rm a t iv e  in  t h a t  t h e se  v a r i a b l e s  a r e  more 
e f f e c t i v e  in  p r e d i c t i n g  the  r a t i n g  than  p rev ious  d i s c r i m i n a n t  
a n a l y s i s  s t u d i e s  in th e  a r e a .  For example,  Car le ton  and Lerner  
ach ieved  53 p e r c e n t  c l a s s i f i c a t i o n  ac c u racy .  The 67.44 p e rce n t  
c l a s s i f i c a t i o n  accu racy  i s  l e s s  im p re s s iv e  when compared to  th e  
r e s u l t s  o f  c o r p o r a t e  bond r a t i n g  s t u d i e s .  However, w i th  f i n a n c i a l  
r a t i o s  based on da ta  p repared  in  accordance  with  g e n e r a l l y  accep ted  
acco u n t in g  p r i n c i p l e s ,  more accu racy  in  p r e d i c t i n g  th e  r a t i n g  o f  a 
c o r p o r a t e  bond would be ex p ec ted .
The m i s c l a s s i f i c a t i o n s  a r e  g r e a t e s t  in  t h e  Aa group.  Only 
57.9 p e r c e n t  o f  t h e s e  a r e  a c c u r a t e l y  p r e d i c t e d  with 21.1 p e r c e n t  
p r e d i c t e d  as Aaa. The g r e a t e s t  accu racy  in  p r e d i c t i n g  th e  r a t i n g s  
i s  in  th e  Aaa group.  E igh t  o f  th e  n in e  bond i s s u e s  in  1978 t h a t  
r e c e iv e d  a prime r a t i n g  were c o r r e c t l y  p r e d i c t e d .  I f  t h e  p r e d i c t o r s '  
t o l e r a n c e  f o r  e r r o r s  w i l l  a c c e p t  e r r o r s  w i th in  one r a t i n g ,  the  
d i s c r i m i n a n t  f u n c t io n s  w i l l  produce very  s a t i s f a c t o r y  r e s u l t s .
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TABLE 10
RESULTS OF PREDICTION OF 1978 BOND RATINGS
No. o f
Actual Bond Rat ing  Cases Aaa Aa A Baa
Aaa 9 8  1
88 . 8% 11 . 1%
Aa 19 4 11 2 2
21.1% 57.09% 10.5% 10.5%
A 9 - 2  6 1
22.2% 67.7% 11.1%
Baa 6 2 4
33.3% 66.7%
P e rc e n t  o f  Bonds C o r r e c t ly  Rated: 67.44%
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Within one r a t i n g  c l a s s ,  th e  1978 munic ipal bond i s s u e s  were p r e ­
d i c t e d  w i th  93 p e r c e n t  a c cu racy .
Several  a u th o r s  have sugges ted  t h a t  t h e  bonds o f  l a r g e  m unic i ­
p a l i t i e s  a r e  r a t e d  u s ing  d i f f e r e n t  c r i t e r i a  from th o se  used with  
m i d d l e - s i z e  and small m u n i c i p a l i t i e s .  To de te rm ine  whether  
e x c lu s io n  o f  t h e  l a r g e r  m u n i c i p a l i t i e s  inc luded  in  t h i s  s tudy  would 
enhance t h e  p r e d i c t a b i l i t y  o f  th e  developed model ,  d i s c r i m i n a n t  
a n a l y s i s  was performed e x c lu d in g  th e  l a r g e r  m u n i c i p a l i t i e s .  The 
p r e d i c t i v e  a ccu racy  o f  t h e  r e s u l t i n g  model f i r s t  e x c lu d in g  m unic i ­
p a l i t i e s  w i th  p o p u la t io n s  over  500,000,  then  exc lud ing  m u n i c i p a l i t i e s  
w ith  p o p u la t io n s  over  650,000,  and f i n a l l y  e x c lu d in g  m u n i c i p a l i t i e s  
w ith  p o p u la t io n s  over  800,000,  i s  r e p o r t e d  in  Table  11.  The r e s u l t s  
i n d i c a t e  t h a t  e x c lu s io n  o f  th e  l a r g e  m u n i c i p a l i t i e s  does no t  
enhance th e  p r e d i c t a b i l i t y  o f  th e  model,  bu t  in  f a c t ,  i t  d e c rea se s  
t h e  p e r c e n t  c o r r e c t l y  c l a s s i f i e d .  I n c lu s io n  o f  a l l  t h e  m u n i c i p a l i t i e s  
in  th e  development  o f  a genera l  model a p p l i c a b l e  t o  m u n i c i p a l i t i e s  
r e g a r d l e s s  o f  s i z e  ap p ea rs  most l o g i c a l .
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TABLE 11
PERCENTAGE OF 1978 BOND ISSUES CORRECTLY 
RATED WHEN LARGE MUNICIPALITIES ARE EXCLUDED
Excluding m u n i c i p a l i t i e s  with  
a p o p u la t io n  o f  more than
500,000 650,000 800,000
P e rc e n t  c o r r e c t l y
r a t e d  62.50
Number in a n a l y s i s
sample 138







The p r e d i c t i o n  accu racy  r e p o r t e d  in  Chapter  IV i n d i c a t e s  t h a t  
a ccoun t ing  d a ta  i s  u s e fu l  in  e v a l u a t i n g  th e  c r e d i t w o r t h i n e s s  o f  a 
m u n i c i p a l i t y .  In  a d d i t i o n ,  t h e s e  r e s u l t s  s u g g e s t  th e  fo l lo w in g  
t h r e e  p o s s i b i l i t i e s .  F i r s t ,  t h e r e  may be an in c r e a s i n g  emphasis on 
q u a n t i t a t i v e  f a c t o r s  in  r a t i n g  municipal  bonds. Second, t h e r e  may 
be a d d i t i o n a l  q u a n t i t a t i v e  f a c t o r s  which municipal  f in a n c e  o f f i c e r s  
should  c o n s id e r  when a t t e m p t in g  to  upgrade th e  r a t i n g  o f  t h e i r  
c i t y ' s  bonds. T h i rd ,  d i s c l o s u r e  o f  c e r t a i n  o f  t h e  v a r i a b l e s  con­
s id e r e d  in  t h i s  s tudy  may be use fu l  to  r e a d e r s  o f  munic ipal 
government annual  r e p o r t s .
I n c re a s in g  Emphasis on Q u a n t i t a t i v e  F ac to rs
Compared to  a p rev ious  s tudy  w i th  a s i m i l a r  methodology conducted 
by C ar le to n  and Lerner  in  1967, the  r e s u l t s  o f  t h i s  s tudy  a r e  more 
su c c e s s fu l  i n  terms o f  p r e d i c t i o n  a c cu rac y .  This  i n c r e a s e  in  p re ­
d i c t a b i l i t y  may have r e s u l t e d  from u t i l i z a t i o n  o f  d i f f e r e n t  v a r i a b l e s  
in  the  two s t u d i e s .  Although t h i s  s tudy  c o n s id e re d  s e v e ra l  v a r i ­
a b l e s  not  inc luded  in  t h e  p rev ious  s tu d y ,  t h e r e  a r e  t h r e e  v a r i a b l e s  
which were common to  both s t u d i e s ,  d eb t  per  c a p i t a ,  p e rc en ta g e  o f  
d e b t  to  a s se s se d  va lue  o f  p r o p e r ty  and p e rc e n ta g e  o f  u n c o l l e c t e d
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t a x e s .  In  both s t u d i e s ,  t h e s e  t h r e e  v a r i a b l e s  were de termined to  
possess  d i s c r i m i n a t i n g  power among th e  fo u r  bond r a t i n g  c l a s s e s .  On 
t h e  o t h e r  hand, t h i s  observed  i n c r e a s e  in  p r e d i c t i o n  accu racy  could 
be t h e  r e s u l t  o f  an in c r e a s e d  emphasis on q u a n t i t a t i v e ,  a c co u n t in g -  
type  d a ta  by th e  r a t i n g  agency.  S ince  t h e  much p u b l i c i z e d  New York 
problem o f  1975, t h e  r a t i n g  a g en c ie s  may have s h i f t e d  t h e i r  emphasis 
to  more q u a n t i t a t i v e - t y p e  f a c t o r s .  In t h e  e v e n t  t h a t  th e  agency 
would be p u b l i c l y  q u es t io n ed  by i n v e s t o r s  to  s u b s t a n t i a t e  t h e  r a t i n g  
o f  a m u n i c i p a l i t y ' s  bond, q u a n t i t a t i v e - t y p e  f a c t o r s  would be more 
e a s i l y  ex p la in e d  and unders tood  than  q u a l i t a t i v e - t y p e  f a c t o r s .  The 
p u b l i c i t y  given m u n i c i p a l i t i e s  (New York and Cleveland)  in  r e c e n t  
y e a r s  may have r e s u l t e d  in  more c o n s id e r a t i o n  being p laced  on more 
o b j e c t i v e  d a t a .  Although t h i s  s tu d y  i s  n o t  s t r u c t u r e d  to  t e s t  f o r  a 
s h i f t  in  emphasis by th e  r a t i n g  agency,  t h e  r e s u l t s  do i n d i c a t e  t h i s  
as  a p o s s i b i l i t y .
F a c to r s  t o  Focus on in  Upgrading a 
M u n i c i p a l i t y ' s  Bond Rating-
A b a s ic  c r i t e r i o n  f o r  s e l e c t i n g  e i g h t  o f  th e  te n  r a t i o s  used in  
t h i s  s tu d y  was t h a t  t h e  f a c t o r  was f r e q u e n t l y  c i t e d  i n  th e  l i t e r a t u r e  
as being a u se fu l  d e te rm in a n t  o f  a municipal  bond r a t i n g .  Six o f  
the  r a t i o s  s e l e c t e d  on t h a t  b a s i s  d id  prove to  be u se fu l  in d i s ­
c r i m i n a t i n g  among th e  r a t i n g  c l a s s e s .  The o t h e r  two f a c t o r s ,  average  
p e rc e n ta g e  o f  long - te rm  deb t  r e t i r e d  t o  lo n g - te rm  d eb t  i s s u e d  and 
ave rage  f u l l  f a i t h  and c r e d i t  d eb t  per  c a p i t a ,  were excluded  from th e
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d i s c r i m i n a n t  model.  Thus, i t  appears  t h a t  municipal  f in a n c e  o f f i c e r s  
who wish to  improve th e  r a t i n g s  o f  t h e i r  c i t y  need n o t  focus  t h e i r  
a t t e n t i o n  on t h e s e  two f a c t o r s .
I t  i s  i n t u i t i v e  t h a t  t h e s e  two r a t i o s  should  no t  be in c lu d ed  in  
a model f o r  genera l  a p p l i c a t i o n  to  a l l  c i t i e s .  C l e a r l y ,  a r a p i d l y  
expanding m u n i c i p a l i t y ,  such as  Houston, may i s s u e  more bonds du r ing  
t h i s  growth p e r io d ,  than  bonds r e t i r e d .  This would no t  n e c e s s a r i l y  
be a s ig n  o f  f i n a n c i a l  s t r a i n .  On th e  o t h e r  hand, i s s u a n c e  o f  more 
deb t  than  deb t  r e t i r e d  may i n d i c a t e  f i n a n c i a l  problems f o r  a munic i ­
p a l i t y  such as  C leve land .  This  excluded f a c t o r  may r a i s e  th e  r a t i n g  
o f  some c i t i e s  and lower t h e  r a t i n g  f o r  o t h e r s .  Exc lus ion  o f  the  
o t h e r  f a c t o r ,  average  f u l l  f a i t h  and c r e d i t  d eb t  per  c a p i t a ,  i s  a l s o  
i n t u i t i v e .  Debt per  c a p i t a ,  which in c lu d e s  a l l  long - te rm  and s h o r t ­
term c r e d i t  o b l i g a t i o n s ,  p o s se s se s  d i s c r i m i n a t i n g  power. Thus, the  
r a t i n g  agency c o n s id e r s  a l l  deb t  o f  th e  m u n i c i p a l i t y ,  whether  backed 
by th e  c i t y ' s  f u l l  f a i t h  and c r e d i t  o r  nonguaran teed .
Two f a c t o r s  inc luded  in  t h e  a n a l y s i s  which have not  been f r e ­
q u e n t ly  c i t e d  as u se fu l  d e te rm in a n ts  o f  a m u n i c i p a l i t y ' s  c r e d i t ­
w o r th in e ss  were av e rage  pe rcen tag e  o f  w e l f a r e  payments t o  t o t a l  
revenue ,  and average  p e rc en ta g e  o f  p r o p e r ty  t a x e s  to  t o t a l  t a x e s .
Both f a c t o r s  were determined to  possess  d i s c r i m i n a t o r y  power. As 
shown in  Table 6 in  Chapter  IV, th e  average  pe rcen tag e  o f  p r o p e r ty  
t a x  to  t o t a l  t a x e s  was th e  t h i r d  v a r i a b l e  to  e n t e r  t h e  model us ing
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t h e  s te p w is e  p ro ce d u re ;  th e  average  p e rcen tag e  o f  w e l f a re  payments 
to  t o t a l  revenue was the  s i x t h  v a r i a b l e  s e l e c t e d .  T h e re fo re ,  
munic ipa l  o f f i c i a l s  who wish to  improve the  bond r a t i n g  o f  t h e i r  
m u n i c i p a l i t y  should  d i r e c t  t h e i r  a t t e n t i o n  to  t h e s e  two f a c t o r s  as 
well  as  th o se  t h a t  a re  f r e q u e n t l y  c i t e d .
D isc lo s u re  in  Annual Reports
With t h i s  a p p a ren t  u s e fu ln e s s  o f  accoun t ing  da ta  in a s s e s s i n g  
th e  c r e d i t w o r t h i n e s s  o f  a m u n i c i p a l i t y ,  t h e  p r o fe s s io n  should  c o n s id e r  
d i s c l o s u r e  o f  some o r  a l l  o f  t h e s e  v a r i a b l e s  in  t h e  annual r e p o r t  o f  
a m u n i c i p a l i t y .  Much has been w r i t t e n  on th e  d i f f i c u l t y  o f  
e v a lu a t in g  th e  performance o f  a m u n i c i p a l i t y .  Lengthy,  invo lved  
annual r e p o r t s  and cumbersome acco u n t in g  p rocedures  a re  o f t e n  c i t e d  
as  problems which th e  f i n a n c i a l  s t a t e m e n t  r e a d e r s  f a c e .  As the  
p r o fe s s io n  c o n s id e r s  changes in  the  r e p o r t i n g  p r a c t i c e s  o f  m unic i ­
p a l i t i e s  t o  deal  w ith  t h e s e  and o t h e r  com pla in ts  o f  governmental 
r e p o r t s ,  c o n s id e r a t i o n  should  be g iven  to  d i s c l o s u r e  o f  t h e s e  con­
c i s e  measures which have been accep ted  to  some e x t e n t  in  t h e  f i n a n c i a l  
community as  u se fu l  d e te rm in a n ts  in  r a t i n g  a m u n i c i p a l i t y ' s  bond 
i s s u e .
L im i ta t io n s
Several  l i m i t a t i o n s  in  t h i s  s tudy  should  be no ted .  The b a s ic  
assumptions  o f  t h e  M u l t ip le  D isc r im in a n t  A na lys is  p rocedures  as 
d i s cu s sed  in  Chapter  I I I  may n o t  be met ,  bu t  were assumed f o r  t h i s
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s tu d y .  Fur therm ore ,  t h e  r e s u l t s  a r e  a p p l i c a b l e  on ly  to  c i t i e s  with  
p o p u la t io n s  in  excess  o f  50,000.
Although th e  r e s u l t s  o f  t h i s  s tudy  have i n d i c a t e d  some i n t e r ­
e s t i n g  p o i n t s ,  e x a c t  d u p l i c a t i o n  o f  Moody's bond r a t i n g s  us ing  
on ly  th e  s e l e c t e d  v a r i a b l e s  was no t  o b t a i n e d .  Other  accoun t ing  
in fo rm a t io n  type  v a r i a b l e s  may a l s o  c o n ta in  d i s c r i m i n a t o r y  power 
and t h e i r  i n c l u s i o n  may have improved th e  p r e d i c t i v e  a b i l i t y  o f  t h e  
f u n c t i o n s .  Fu ture  ex p e r im e n ta t io n  w i th  more v a r i a b l e s ,  q u a n t i t a t i v e  
and q u a l i t a t i v e ,  and w i th  n o n - l i n e a r  d i s c r i m i n a n t  fu n c t io n s  needs 
to  be done.
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EXHIBIT I
KEY TO MOODY'S BOND RATINGS
Aaa
Bonds which a r e  r a t e d  Aaa a r e  judged to  be o f  t h e  b e s t  q u a l i t y .
They c a r r y  t h e  s m a l l e s t  degree  o f  inves tm en t  r i s k  and a r e  g e n e r a l ­
l y  r e f e r r e d  to  as  " g i l t  edge ."  I n t e r e s t  payments a r e  p r o t e c t e d  
by a l a r g e  o r  by an e x c e p t i o n a l l y  s t a b l e  margin and p r i n c i p a l  i s  
s e c u r e .  While t h e  v a r io u s  p r o t e c t i v e  e lements  a r e  l i k e l y  to  change,  
such changes as  can be v i s u a l i z e d  a r e  most u n l i k e l y  to  im pa i r  th e  
fundam en ta l ly  s t r o n g  p o s i t i o n  o f  such i s s u e s .
Aa
Bonds which a r e  r a t e d  Aa a r e  judged to  be o f  high q u a l i t y  by a l l  
s t a n d a r d s .  Toge the r  w i th  t h e  Aaa group th ey  comprise  what a r e  
g e n e r a l l y  known as  high g rade  bonds. They a r e  r a t e d  lower than  th e  
b e s t  bonds because margins o f  p r o t e c t i o n  may no t  be as  l a r g e  as  in 
Aaa s e c u r i t i e s  o r  f l u c t u a t i o n  o f  p r o t e c t i v e  e lements  may be o f  
g r e a t e r  am pl i tude  o r  t h e r e  may be o t h e r  e lements  p r e s e n t  which 
make t h e  lo n g - te rm  r i s k s  appear  somewhat l a r g e r  than in  Aaa s e c u r i t i e s .
A
Bonds which a r e  r a t e d  A p o s ses s  many f a v o ra b le  inves tm en t  a t t r i b u t e s  
and a r e  to  be c o n s id e re d  as  upper medium grade o b l i g a t i o n s .  F ac to r s  
g iv in g  s e c u r i t y  to  p r in c ip a l  and i n t e r e s t  a r e  c o n s id e red  adequa te  
but  e lements  may be p r e s e n t  which su g g e s t  a s u s c e p t i b i l i t y  t o  im p a i r ­
ment sometime in  th e  f u t u r e .
Baa
Bonds which a r e  r a t e d  as  Baa a r e  c o n s id e red  as  medium grade o b l i g a ­
t i o n s ,  i . e . ,  t h ey  a r e  n e i t h e r  h ig h ly  p r o t e c t e d  nor  poo r ly  s e c u re d .  
I n t e r e s t  payments and p r i n c i p a l  s e c u r i t y  ap pear  adequa te  f o r  the  
p r e s e n t  bu t  c e r t a i n  p r o t e c t i v e  e lements  may be l a c k in g  o r  may be 
c h a r a c t e r i s t i c a l l y  u n r e l i a b l e  over  any g r e a t  l e n g th  o f  t im e .  Such 
bonds l a c k  o u t s t a n d i n g  inves tm ent  c h a r a c t e r i s t i c s  and in  f a c t  have 
s p e c u l a t i v e  c h a r a c t e r i s t i c s  as  w e l l .
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EXHIBIT I 
( co n t in u e d )
Ba
Bonds which a r e  r a t e d  Ba a r e  judged to  have s p e c u l a t i v e  e lem en ts ;  
t h e i r  f u t u r e  cannot  be c o n s id e re d  as  well  s e c u re d .  Often th e  
p r o t e c t i o n  o f  i n t e r e s t  and p r i n c i p a l  payments may be very  moder­
a t e  and th e re b y  no t  wel l  sa feg u a rd ed  d u r in g  both good and bad 
t im es  over  the  f u t u r e .  U n c e r t a in ty  o f  p o s i t i o n  c h a r a c t e r i z e s  
bonds in  t h i s  c l a s s .
B
Bonds which a r e  r a t e d  B g e n e r a l l y  l a c k  c h a r a c t e r i s t i c s  o f  th e  de­
s i r a b l e  in v e s tm e n t .  Assurance o f  i n t e r e s t  and p r i n c i p a l  payments 
o r  o f  main tenance o f  o t h e r  terms o f  t h e  c o n t r a c t  over  any long 
p e r io d  o f  t ime may be s m a l l .
Caa
Bonds which a r e  r a t e d  Caa r e p r e s e n t  o b l i g a t i o n s  which a r e  in poor 
s t a n d i n g .  Such i s s u e s  may be in  d e f a u l t  o r  t h e r e  may be p r e s e n t  
e lements  o f  danger  w i th  r e s p e c t  to  p r in c ip a l  o r  i n t e r e s t .
Ca
Bonds which a r e  r a t e d  Ca r e p r e s e n t  o b l i g a t i o n s  which a r e  s p e c u la ­
t i v e  in  a high d e g r e e .  Such i s su e s ,  a r e  o f t e n  in  d e f a u l t  o r  have 
o t h e r  marked sho r tco m in g s .
C
Bonds which a r e  r a t e d  C a r e  t h e  low es t  r a t e d  c l a s s  o f  bonds and 
i s s u e s  so r a t e d  can be r ega rded  as  having ex t rem ely  poor p ro sp e c t s  
o f  e v e r  a t t a i n i n g  any r e a l  in v e s tm e n t  s t a n d i n g .
General Note: Those bonds in  t h e  A and Baa groups which
Moody's b e l i e v e s  possess  t h e  s t r o n g e s t  inves tm ent  a t t r i ­
bu tes  a r e  d e s ig n a te d  by th e  symbols A-l and Baa-1 .  Other  
A and Baa bonds comprise  t h e  ba lance  o f  t h e i r  r e s p e c t i v e  
g r o u p s .
Source :  Moody's Municipal & Governmental Manual.
EXHIBIT II
LIST OF MUNICIPALITIES INCLUDED IN THE ANALYSIS SAMPLE 
AND THE PREDICTIVE GROUP
P a r t  A. M u n ic i p a l i t i e s  in  t h e  A nalys is  Sample











L i t t l e  Rock A
C a l i f o r n i a
Orange A
Colorado
Colorado Spr ings Aa
Denver Aa
F o r t  C o l l i n s Aa
C o nnec t icu t
B r i s t o l A
E a s t  H a r t fo rd  Town Aa
F a i r f i e l d Aaa









Part A. Municipalities in the Analysis Sample
(continued)
S t a t e / M u n i c i p a l i t y  Moody's Bond Rating
Delaware
Wilmington A
F lo r id a
J a c k s o n v i l l e  A
Miami A
S t .  P e te r sb u rg  A
West Palm Beach A
Georgia
A t la n ta  Aa
Macon A
Savannah Aa
I l l i n o i s
Des P la in e s  Aa
Evanston Aaa
J o i l e t  A
Oak Lawn A
Iowa








W ichi ta  Aa
Kentucky
L o u i s v i l l e  A
EXHIBIT II
Part A. Municipalities in the Analysis
(continued)
S ta t e /M u n ic ip a l  i t y
L o u is ian a
L a f a y e t t e  
New O r leans
Maine
P o r t l a n d
M assach u se t t s
Boston 
Brockton 




S p r i n g f i e l  d 
Waltham
Michigan
D e t r o i t  
Grand Rapids 
L ivonia  
R o s e v i l l e  
S o u t h f i e l d  
S t e r l i n g  Heights
Minnesota
Sampl e 





















R oches te r Aaa
S t .  Paul Aa




Part A. Municipalities in the Analysts Sample(continued)
S t a t e / M u n i c i p a l i t y  Moody's Bond Rat ing
Missouri
Kansas Ci ty Aa
S t .  Louis A





New J e r s e y
Bloomfie ld Aaa
Camden Baa
Cherry H i l l A
Dover Township A
E l i z a b e th A
J e r s e y  C i ty A









New Roche l le A
Niagra P a l l s Baa






Part A. Municipalities in the Analysis Sample(continued)
S t a t e / M u n i c i p a l i t y  Moody's Bond Rating
North Caro l ina
A s h e v i l l e  A
C h a r l o t t e  Aaa
Durham Aa








C in c in n a t i  Aa
Dayton Aa













Rhode I s l a n d
Abington Township 
Lower Merion Township 
P h i l a d e lp h ia  
P i t t s b u r g h
Pawtucket Aa
EXHIBIT II
Part A. Municipalities in the Analysis Sample
(continued)
S t a t e / M u n i c i p a l i t y  Moody's Bond Rating
South C aro l in a
C h ar le s to n  A
G r e e n v i l i e  Aa
Tennessee
Chat tanooga Aa
Knoxvi l le  A
Memphis A
Texas
A r l in g to n  Baa
A us t in  Aaa
Corpus C h r i s t i  Aa
Dal las  Aaa
F o r t  Worth Aa
Grand P r a i r i e  A







S a l t  Lake C i ty  Aaa
V i r g in i a
Alexandr ia Aa








V i r g in i a  Beach Aa
EXHIBIT II
Part A. Municipalities in the Analysis Sample(continued)
Washington











West A l l i s  A
P a r t  B. M u n i c i p a l i t i e s  in  th e  P r e d i c t i o n  Group
S t a t e / M u n i c i p a l i t y  Moody's Bond Rat ing
Ari zona
Glendale  Aa
C a l i f o r n i a
Orange A
C onnec t icu t
New B r i t a i n  A
West Haven Aaa
F lo r id a




P a r t  B. M u n i c i p a l i t i e s  in t h e  P r e d i c t i o n  Group 
I l l i n o i s
A r l in g to n  Heights  Aa
Elg in  Aa















S t .  Joseph Aa
Nebraska
Lincoln  Aaa
New J e r s e y




P a r t  B. M u n ic ip a l i t i e s  in  the  P re d ic t io n  Group
S ta te /M u n ic ip a1i t y  Moody's Bond Rat ing
North Carol ina
Greensboro A
























Bel levue  A
Spokane Aaa
West V i r g in i a





Kenneth Edward Peacock was born in  Rocky Mount, North C aro l ina  
on June 20,  1948. His u n d erg radua te  s t u d i e s  in  acco u n t in g  were 
completed a t  Mars H i l l  Col lege  in May 1970, when he r e c e iv e d  h i s  
Bachelor  o f  Sc ience  d eg ree .  Following g r a d u a t i o n ,  Mr. Peacock 
j o in e d  th e  i n t e r n a t i o n a l  p u b l i c  acco u n t in g  f i r m ,  P r ic e  Waterhouse 
& Co. From 1970 to  1975, he worked in  Winston-Salem, North Caro l ina  
o f f i c e  o f  t h e  c e r t i f i e d  p u b l i c  acco u n t in g  f i rm  as  a s e n i o r  tax  a c ­
c o u n ta n t .
In August 1975, Mr. Peacock r e s ig n e d  from P r ic e  Waterhouse & Co. 
and began h i s  g ra d u a te  s t u d i e s  a t  Lou is iana  S t a t e  U n iv e r s i t y  in  
Baton Rouge. He was awarded h i s  Master  o f  Sc ience  degree  in 
Accounting in  August 1977, and w i l l  be awarded th e  Doctor o f  
Phi losophy degree  in  Accounting in  December 1979.
In 1977, the  a u th o r  r e c e iv e d  th e  Exxon Award, g iven by t h e  
f a c u l t y  to  one g rad u a te  s t u d e n t  f o r  o u t s t a n d in g  achievements  in  
g radua te  work. In 1978, t h e  s tu d e n t s  voted  to  award him th e  Lloyd 
F. Morrison Award f o r  o u t s t a n d in g  t e a c h i n g .  In a d d i t i o n ,  he 
r ec e iv e d  a $3,500 Doctoral Fe l lowship  g ra n ted  by D e l l i o t t ,  Haskins 
& S e l l s ,  an i n t e r n a t i o n a l  p u b l i c  acco u n t in g  f i r m ,  and was l a t e r  
appo in ted  to  r e p r e s e n t  th e  U n iv e r s i t y  a t  t h e  American Accounting 
A s so c ia t io n  Doctoral Consortium in Denver,  Colorado.  He i s  a
82
member o f  severa l  p ro fess iona l  s o c i e t i e s  and community-service 
o r g a n i z a t i o n s .
In January 198Q, Mr. Peacock w il l  j o i n  the f a c u l t y  o f  the  
M cln t i re  School o f  Commerce a t  th e  U n ive rs i ty  o f  V irg in ia  a t  
C h a r l o t t e s v i l l e .  As an A s s i s t a n t  P ro fesso r  o f  Commerce, he wil l  
teach undergraduate  and graduate  courses in t a x a t i o n .
Mr. Peacock i s  married to the former M. Rosanne Barkley o f  
Winston-Salem. They have one son, Chr is topher  Edward.
